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plasma lipoproteins. The liver is the major organ responsible for cholesterol 
biosynthesis and catabolism and, for this reason, it is a prime determinant of plasma 
cholesterol levels. The liver is the site of synthesis and secretion of very low density 
lipoproteins (VLDL) which are subsequently metabolized to low density lipoproteins 
5 (LDL) in the circulation. LDL are the predominant cholesterol-carrying lipoproteins in 
the plasma and an increase in their concentration is correlated with increased 
atherosclerosis. When intestinal cholesterol absorption is reduced, by whatever 
means, less cholesterol is delivered to the liver. The consequence of this action is 
j decreased hepatic lipoprotein (VLDL) production and an increase in the hepatic 
mio clearance of plasma cholesterol, mostly as LDL. Thus, the net effect of inhibiting 
Si intestinal cholesterol absorption is a decrease in plasma cholesterol levels. 
JJj Fibric acid derivatives ("fibrates"), such as fenofibrate, gemfibrozil and 

W clofibrate, have been used to lower triglycerides, moderately lower LDL levels and 
q increase HDL levels. Fibric acid derivatives are also known to be peroxisome 
jTp proliferator-activated receptor alpha activators. 

Ill U.S. Patents Nos. 5,767,115, 5,624,920, 5,668,990, 5,656,624 and 5,688,787, 

ry respectively, disclose hydroxy-substituted azetidinone compounds and substituted B- 
lactam compounds useful for lowering cholesterol and/or in inhibiting the formation of 
cholesterol-containing lesions in mammalian arterial walls. U.S. Patents Nos. 
20 5,846,966 and 5,661 ,145, respectively, disclose hydroxy-substituted azetidinone 
compounds or substituted p-lactam compounds in combination with HMG CoA 
reductase inhibitors for preventing or treating atherosclerosis and reducing plasma 
cholesterol levels. 

PCT Patent Application No. WO 00/38725 discloses cardiovascular therapeutic 
25 combinations including an ileal bile acid transport inhibitor or cholesteryl ester 

transport protein inhibitor in combination with a fibric acid derivative, nicotinic acid 
derivative, microsomal triglyceride transfer protein inhibitor, cholesterol absorption 
antagonist, phytosterol, stanol, antihypertensive agent or bile acid sequestrant. 

U.S. Patent No. 5,698,527 discloses ergostanone derivatives substituted with 
30 disaccharides as cholesterol absorption inhibitors, employed alone or in combination 
with certain other cholesterol lowering agents, which are useful in the treatment of 
hypercholesterolemia and related disorders. 
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Despite recent improvements in the treatment of vascular disease, there 
remains a need in the art for improved compositions and treatments for 
hyperlipidaemia, atherosclerosis and other vascular conditions. 

5 SUMMARY O F THE INVFNTION 

In one embodiment, the present invention provides a composition comprising: 
(a) at least one peroxisome proliferator-activated receptor activator; and (b) at least 
^ one sterol absorption inhibitor represented by Formula (I): 

1 , 9 F 2 

ffl Ar -X m -(C) q -Y n -(C) r -Z p Ar 3 

(I) 

or .somers thereof, or pharmaceutically acceptable salts or solvates of the compounds 
of Formula (I) or of the isomers thereof, or prodrugs of the compounds of Formula (I) 
or of the isomers, salts or solvates thereof, 
wherein in Formula (I) above: 

1 2 

Ar and Ar are independently selected from the group consisting of aryl and 
R -substituted aryl; 

3 5 

Ar is aryl or R -substituted aryl; 

X, Y and Z are independently selected from the group consisting of 
-CH2-, -CHflower alkyl)- and -C(dilower alkyl)-; 

R and R 2 are independently selected from the group consisting of -OR 6 , 
-0(CO)R 6 , -0(CO)OR 9 and -0(CO)NR 6 R 7 ; 

R and R are independently selected from the group consisting of hydrogen, 
lower alkyl and aryl; 
q is 0 or 1 ; 
r is 0 or 1; 
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m, n and p are independently selected from 0, 1 , 2, 3 or 4; provided that at 
least one of q and r is 1 , and the sum of m, n, p, q and r is 1 , 2, 3, 4, 5 or 6; and 
provided that when p is 0 and r is 1 , the sum of m, q and n is 1 , 2, 3, 4 or 5; 

4 

R is 1-5 substituents independently selected from the group consisting of 
5 lower alkyl, -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -OfCH^OR 6 , -0(CO)NR 6 R 7 , 

-nrV, -nr 6 (co)r 7 , -nr 6 (co)or 9 , -nr 6 (co)nr 7 r 8 , -nr 6 so 2 r 9 , -coor 6 , 

-CONR 6 R 7 , -COR 6 , -S0 2 NR 6 R 7 , S(O) 0 . 2 R 9 , -O(CH 2)i . 10 -COOR 6 , 
g -O(CH 2 ) 1 . 10 CONR 8 R 7 , -(lower alkylene)COOR 6 , -CH=CH-COOR 6 , -CF 3 , -CN, 
jjj -N0 2 and halogen; 

^ 5 

R is 1-5 substituents independently selected from the group consisting of 
[J -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -©(CH^OR 6 , -0(CO)NR 6 R 7 , -NR 6 R 7 , 
h -NR 6 (CO)R 7 , -NR 6 (CO)OR 9 , -NR 6 (CO)NR 7 R 8 , -NR 6 S0 2 R 9 , -COOR 6 , -CONR 8 R 7 , 
| -COR 6 , -S0 2 NR 6 R 7 , S(O) 0 . 2 R 9 , -O(CH 2)l . 10 -COOR 6 , -OfCH^CONRV, -(lower 
q alkylene)COOR 6 and -CH=CH-COOR 6 ; 

15 R 6 , R 7 and R 8 are independently selected from the group consisting of 

hydrogen, lower alkyl, aryl and aryl-substituted lower alkyl; and 

g 

R is lower alkyl, aryl or aryl-substituted lower alkyl. 

In another embodiment, there is provided a composition comprising: (a) at least 
one fibric acid derivative; and (b) a compound represented by Formula (II) below: 




(II) 

or pharmaceutical^ acceptable salt or solvate thereof, or prodrug of the compound of 
Formula (II) or of the salt or solvate thereof. 
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In another embodiment, the present invention provides a composition 

jpns,ng: ( a,a,,eas, one peroxisome proiiferator-activated receptor activator- and 
(b) a, ieast one sterol absorption inhibitor represented by Formula (,„): 

R 1 

Ar'-A-Y r 6-Z, Ar a 

% (III) 
| ^T 5 ? ,here ° n ° rphamac - *»* acceptable salts or so.va«es of the compounds 

% ; r: (n,) orof the isomers ,here <* ° r p — — — - - ~ 

8 " ° f I" 6 IS ° merS ' Salte ° r — tes thereof, wherein, in Formula (,„) above- 

M Ar is R substituted aryl; Ar'is Restituted aryl; Ar 3 is Restituted aryl- 

| and Z a ™ Independent* selected from the group consisting of -CH - ' 

g -CHflower alkyl)- and -C(dilower alkyl)-; 

A is selected from -0-, -S-, -S(O)- or -S(0) 2 -; 

R' is selected from the group consisting of -OR 6 , -0(CO)R 6 , -0(CO)OR 9 and 
-0(CO)NR R ■ RJ S selected from the group consisting of hydrogen, lower alky, and 
aryl; or R and R together are =0; 

q is 1 , 2 or 3; 

pis 0, 1,2, 3 or 4; 

6 R 5 is 1-3 substituents independently seiected from the group consisting of 
-OR , -0(CO)R , -0(CO)OR S , -0(CH 2 ),,OR 9 , -0(CO)NRV, -NRV 
-NR 6 (CO,R', -NR 6 (CO,OR 9 , -NR 6 (CO)NrV, -NR 6 S0 2 - 10 wera,ky. 
-NR 6 S0 2 -ary,, -CONR V, -COR*. - S o 2 NR V, S(0 W a.kyl, S(0 W aryl, 
-O(CH 2 , M0 -COOR 6 , -0(CH 2 ),. 10 CONR V. o-halogeno. m-habgeno, 
a o-lower alkyl, m-lower alkyl, -(lower alky,ene)-COOR 6 , and -CH=CH-COOR 6 ; 

R and R 4 are independently 1-3 substituents independently selected from the 
group consisting of R , hydrogen, p-lower alkyl, aryl, -N0 2 , -CF 3 and 
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p-halogeno; 

R 6 , R 7 and R 8 are independently selected from the group consisting of 
hydrogen, lower alkyl, aryl and aryl-substituted lower alkyl; and 

R is lower alkyl, aryl or aryl-substituted lower alkyl. 

In another embodiment, the present invention provides a composition 
comprising: (a) at least one peroxisome proliferator-activated receptor activator and 
(b) at least one sterol absorption inhibitor represented by Formula (IV): 



R 1L 

Ar 1 -R 1 -Q_£gr A 



W J—N 



(IV) 



a or .somers thereof, or pharmaceutically acceptable salts or solvates of the compounds 
fil ° f F ° rmUla (IV) or of the isomers hereof, or prodrugs of the compounds of Formula 

(IV) or of the isomers, salts or solvates thereof, wherein, in Formula (IV) above: 

A is selected from the group consisting of R 2 -substituted heterocycloalkyl, R 2 - 

substituted heteroaryl, R 2 -substituted benzofused heterocycloalkyl, and R 2 -substituted 

benzofused heteroaryl; 

1 3 

Ar is aryl or R -substituted aryl; 
Ar 2 is aryl or R 4 -substituted aryl; 
20 Q is a bond or, with the 3-position ring carbon of the azetidinone, forms the 

\ 

Rs (Re). 



spiro group 7 'b ■ and 



R is selected from the group consisting of: 

-(CH 2 ) q -, wherein q is 2-6, provided that when Q forms a spiro ring, q can 
also be zero or 1 ; 

-(CH 2 ) e -G-(CH 2 ) r -, wherein G is -O-, -C(O)-, phenylene, -NR 8 - or 
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S(0)^, e is 0-5 and r is 0-5, provided that the sum of e and r is 1-6; 
-(C 2 -C 6 alkenylene)-; and 

-(CH 2 ) r V-(CH 2 ) a -, wherein V is C 3 -C 6 oyoloalkylene, f is 1-5 and q is 0 5 
provided that the sum of f and g is 1-6; 9 ' 

5 R is selected from: 

-CH-, -C<C r C 6 al M )-, -OF-, -C(OH)-, -0(0^)-, or ■ 

jfl CH 2 -'- CH (C,-C 6 alkyi)-,-C(di.(C 1 -C 6 ,alkyl,,-CH=CH-and 

jj -^'^^CHsorRNogetherwithanadiacent^orR^togetherwithan 
. a * 06nt R ' f ° rm 3 - CH = C H- or a -CH=C(C,-C 6 alky,)- group . 

S that h a Z bm, "^^ 0 - 1 - 2W3 '^^^ 

y < a.whenR . -CH=CH- or -0(0,-0, a,ky,)=CH-, a is 1; provided that when R 7 is 

| -CH=OH- or -0(0,-0, a,ky,)=OH-, b is 1 ; provided that when a is 2 or 3, the R% can 



and when Q is a bond, R 1 also can be selected from: 
R 

-M-y d -6 



R ,0 _ R 12 R<° Rl0 



■9^-.-x m -^ -v n - ( d) ^ or -x r( 6 )v -v k - S( o, M -; 

R" R11 
where M is -O-, -S-, -S(O)- or -S(0) 2 -; 

-CH CHfc" C Z 7 : deP6ndent,y S6leCted from *• 9-p consisting of 
CH 2 -, -CH(C,-C 6 alkyl)- and -C(di-(C r C 6 ) alkyl); 

R ° and R< 2 are independently selected from the group consisting of 
-OR , -0(C0)R", -0(CO,OR' 6 and -0(CO)NR V 5 - 



R and R" are independent,, selected from the group consisting of hydrogen, 
(C r 0 6 )a,ky, and ary,; or R and R " togetherare =0, or R '%nd R« together are =0; 



h is 0, 1, 2, 3 or 4; 



on. of ' S Z ' S ° ° r 11 ^ " P inde P ende "«y 0-4: P^ded that at leas. 

and , ,s 1. the sum of m. s and n is 1-5; and provided that when p is o and s is 1 the 
sum of m, t and n is 1-5; '™ 
visOorl; 

i and k are independently 1-5, provided that the sum of j. k and v is 1-5; 

R is 1-3 substituents on the ring carbon atoms selected from the group 
consisting of hydrogen, (C^C^alkyl, (C 2 -C 10 ,alkenyl, (C 2 -C, 0 )a,kyn y l, 
(C3-C 6 )cyc.oalkyl, (C 3 -C 6 )c y cloa,keny,, ^-substituted aryl, ^-substituted benzyl 
R -substituted benzyloxy, R "-substituted aryloxy, halogeno, -NR ,4 r' 5 . Nr'V^C,- 
C 6 alkylene)-, NR ,4 R ,5 C (0)(C,-C 6 alkyleneJ-.-NHCfOJR 16 , OH, 
C,-C 6 alkoxy, -OC(0)R re -COR M , hydroxy(C r C 6 )alkyl. 
(C r C 6 )alkoxy(C,-C 6 )alkyl, N0 2 , -StO^R 16 , -SO.NrV 8 and 
-(C,-C 6 a,kylene)COOR"; when R 2 is a substituent on a heterocycloalky. ring, R 2 is 



I < CH 2>1-2 

as defined, or is =0 or ^o' ; and , where R * „ , ^ g 

substitutable ring nitrogen, i, is hydrogen, (C,-C 6 )alkyl, aryl, (C,-C 6 )a,koxy. aryloxy, 
(C,-C 6 )alkylcarbonyl, arylcarbonyl, hydroxy, -(CHJ^CONR V", 

wherein J is -0-, -NH-, -NR 18 - or-CH 2 -; 

R 3 and R 4 are independently selected from the group consisting of 1-3 
substituents independently selected from the group consisting of (Chalky. 
-OR", -0(CO)R' 4 , -O(CO>0 R ' 8 , -0(CH 2 ), 5 OR m , -0(CO)NR ,4 r' 5 , -nr V 5 

-nr' 4 ( co)r' 5 , -nr^cojor 18 , -nr" ( co)nr' V 9 , -nr"so 2 r' 8 -coor" 

-CONR V=, -COR" -S0 2 NR V 8 , S(0 )o . 2 r' 8 , -O(CH 2 ),. 10 -COOr" 
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-O(CH 2)l . 10 CONR 14 R 15 , - ( c r C 6 alkylene)-COOR U , -CH=CH-COOR 14 , -CF 3 , -CN 
N0 2 and halogen; 



R 8 is hydrogen, (C r C 6 )alkyl, aryl (C r C 6 )alkyl, -C(0)R 14 or -COOR 14 ; 
R 9 and R 17 are independently 1-3 groups independently selected from the 
5 group consisting of hydrogen, (Chalky!, (C r C 6 )alkoxy, -COOH, N0 2 , 
-NR R 15 , OH and halogeno; 

g R 14 and R 15 are independently selected from the group consisting of hydrogen 

g (CVC^alkyl, aryl and aryl-substituted (C r C 6 )alkyl; 

^ R 16 is (C r C 6 )alkyl, aryl or R 17 -substituted aryl; 

|0 R 18 is hydrogen or (C r C 6 )alkyl; and 

T R is hydrogen, hydroxy or (CVC^alkoxy. 

g In another embodiment, the present invention provides a composition 

R COmprisin 9 ; < a > at bast one peroxisome proliferator-activated receptor activator and 

q (b) at least one sterol absorption inhibitor represented by Formula (V): 



(V) 

or .somers thereof, or pharmaceutica.ly acceptable salts or solvates of the compounds 
of Formula (V) or of the isomers thereof, or prodrugs of the compounds of Formula (V) 
or of the isomers, salts or solvates thereof, wherein, in Formula (V) above: 

Ar is aryl, R 1 °-substituted aryl or heteroaryl; 

Ar is aryl or R 4 -substituted aryl; 

Ar is aryl or R 5 -substituted aryl; 

X and Y are independently selected from the group consisting of -CH 2 -, 
-CH(lower alkyl)- and -C(dilower alkyl)-; 
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R is -OR , -0(CO)R 6 , -0(CO)OR 9 or-0(CO)NR 6 R 7 ; R 1 is hydrogen, lower alkyl 
or aryl; or R and R 1 together are =0; 
q is 0 or 1 ; 
r is 0, 1 or 2; 

5 m and n are independently 0, 1 , 2, 3, 4 or 5; provided that the sum of m, n and 

q is 1,2, 3, 4 or 5; 

4 

R is 1-5 substituents independently selected from the group consisting of 
g lower alkyl, -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -0(CH 2 )^OR 8 . -0(CO)NR 6 R 7 , 
I -NR 6 R 7 , -NR 6 (CO)R 7 , -NR 6 (CO)OR 9 , -NR 6 (CO)NR 7 R 8 , -NR 6 S0 2 R 9 , -COOR 6 , 
|o -CONR 6 R 7 , -COR 6 , -S0 2 NR 6 R 7 , S(O) 0 . 2 R 9 , ^(CH^-COOR 6 , 
W -OtCKy^CONRV, -(lower alkylene)COOR 6 and -CH=CH-COOR 6 ; 

5 

J 3 R is 1-5 substituents independently selected from the group consisting of 

U -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -0(CH 2 ) M OR 6 . -0(CO)NR 6 R 7 , -NR 6 R 7 , 
PJ -NR 6 (CO)R 7 , -NR 6 (CO)OR 9 , -NR 6 (CO)NR 7 R 8 , -NR 6 S0 2 R 9 , -COOR 6 , -CONrV, 
m -COR 6 , -S0 2 NR 6 R 7 , SfO^R 9 , ^(CH^-COOR 6 , -OfCH^CONRV, -CF 3 , 
-CN, -N0 2 , halogen, -(lower alkylene)COOR 6 and -CH=CH-COOR 6 ; 

R , R 7 and R 8 are independently selected from the group consisting of 

hydrogen, lower alkyl, aryl and aryl-substituted lower alkyl; 

R is lower alkyl, aryl or aryl-substituted lower alkyl; and 
20 R is 1 " 5 substituents independently selected from the group consisting of 

lower alkyl, -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -0(CH 2 ) M OR 8 , -0(CO)NR 6 R 7 , 

-NR 8 R 7 , -NR 6 (CO)R 7 , -NR 6 (CO)OR 9 , -NR 6 (CO)NR 7 R 8 , -NR 6 S0 2 R 9 , -COOR 6 , 

-CONRV, -COR 6 , -S0 2 NR 6 R 7 , -S(O) 0 . 2 R 9 , -O(CH 2 V 10 -COOR 6 , 

-O(CH 2 ) 1 . 10 CONR 6 R 7 , -CF 3> -CN, -N0 2 and halogen. 
25 ,n another embodiment, the present invention provides a composition 

comprising: (a) at least one peroxisome proliferator-activated receptor activator; and 

(b) at least one sterol absorption inhibitor represented by Formula (VI): 



R 4 

\ 

Ri— (R 2 )v A / 
(R 3 )u- 



5 Z oZ I ' SOmerS ,here ° f ' ° rPr0drU9S ° f ' he COm P°-ds of Formula 

(Vl)orof,he,somers. sa,,s or solva.es thereof, wherein in Formula (Vljabove- 

K"| IS 

-CH-, -ifloweralky,)-, -6 F , .i (0H ), -fc ( c 6 H 5 ), -fc(C 6 H 4 -R 15 ), 
-N- or -NO" ; 

R2 and R 3 are independently selected from the group consisting of 

R CH 2---CH(lowera IM K^(di.,o W era,M),.CH=CH.and-C(,o W era, ky ,)=CH-- or 
Rl togetherwith an adjacent R 2 , or Rl togetherwith an adjacent R 3 , form a 
-CH=CH- or a -CH=C(lower alkyl)- group- 

M ' OWer al M)-CH-, v ,s 1 ; provided that when R 3 is - 
CH=CH-or-C(,owera,ky,)=CH, u is 1; provided thatwhen v is2 or 3, the R 2 's can be 
2*™"™™* - P-"ed that whenuis 2 or3, the R 3 , can he the same or 

R4 is selected from B-(CH 2)m C(0)-, wherein m is 0, 1 , 2, 3, 4 or 5- B-(CH 2)a - 
wherein q is 0. 1 , 2, 3, 4. 5 or 6; B-(CH 2 > e -Z-(CH 2 , r , wherein Z is -O- -C(O)- ' 
Phenylene, -N(R 8 )- or -S(O, 0 - 2 -, e is 0, 1, 2, 3. 4 or 5 and r is 0, 1 2 3 4 or 5 
provided tha, the sum ofeandrisO, 1,2, 3. 4, 5 or 6; B-(C 2 -C 6 alkeny'lene)- ' 
B-(C 4 -C 6 alkadienyleneK B-(CH 2)t -2.(C 2 .C 6 alkenylene)-, wherein Z is as defined 
ab 2 andwher 7' is 0. 1.20T3. provided tha. me sum of, and the number o, 
carto atoms. , ,he alkenylene chain is 2. 3. 4, 5 or 6 ; B,CH 2 )f-V,CH 2fe , wherein V 
.3 C3-C 6 cycloalkylene, f is , , 2 , 3 , 4 or 5 and g is 0, 1 , 2 , 3 , 4 or 5, provided that the 
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* areindeperidentfyo 1 2 3 4 etT ^ ^ " ,d b - 

4, 5 or 6; or V 6 Carbon atoms a "d s is 0, 1 , 2, 3, 

- 

| R1 and R4 together form the group B-CH=C- • 

g thereof, or " "^"^ining heteroaryls, the N-oxides 



in ^15 



5 --J^c^^r*^ tate ^^^ 

alkoxycarbooyia.koxv rtl a ' k ° Xya,M ' a,k °*Va"<oxy, 

iower a(kane r;:c^ 

-CH=CHC ( 0 )Rl2 ,, oweralky|ene . C(O)Riz ^ 

N(R8XR9)C(0)( l oweralky l eny1oxy)-and '^C"" . 

carbon atoms, and the suh^m, , . substitution on ring 

from the group consisting of lower aikyljower alkoxy, 



- 13- 



-S(0)2NH 2 and2-(trimethyl s ily|)-ethoxy m ethyl; 

R7 is 1-3 groU ps independently selected from the group consisting of ,ower 

alky,, lower a,koxy. -COOH, N0 2 , -N(R 8 )(R 9) , OH, and halogeno- 
R8 and Rg are independently selected from H or lower alkyl- 
RIO is selected from lower alkyl. phenyl, R 7 -pheny.. ben2y( or R? . b 
R11 is selected from OH, ,owera,ky,, phenyl, benzyl, R 7 .pheny, 
R 12 is selected from H, OH, alkoxy, phenoxy, benzyloxy, 

• -N(R 8 )(Rg), lower alkyl, phenyl or R 7 -pheny|- 
R13 is selected from -O, -CH 2 , -NH-, -Nflower a.kyl)- or-NC(0,R 19 . 
R15 ' R16 and R " are independently selected from the group consisting o, H 

adjacent carbon atoms to which they are attached, form a dioxolany, ring 

R19 is H, lower alkyl, phenyl or phenyl lower alkyl; and 

R 20 and R 21 are independently selected from the group consisting of pheny, 
W-subshtuted pheny,, naphthyl, W-subs«i,u«ed naphthyi, indanyl, indeny, 
etrahydronaphthy,, benzodioxofy,. heteroary,, W-substituted heteroary, benzofused 

In another embodiment, the present invention provides a composition 
and(b) a, leas, one sterol absorption inhibitor represented by Formula (V„): 



(VII) 



5 




E * Co to C 20 a,Ky, or-C<0 M C 9 »o C,^ wherein the alky, is straight er 
branched, saturated er containing one er mere deuble bonds- 

R ; h Vdregen,C 1 -C 15 a,M.s,raigh t or b ranched,satura,edorcon«ainin g ene 
er mere deuble bends, or B-(CH 2 )r -, wherein r is 0, 1 , 2, or 3; 

Rl. R2, and R 3 are independently selected from the group consisting of 
hydrogen, lower alky,, lower alkoxy, carboxy, N0 2 , NH 2 , OH, halogeno, lower 
alkylamino, dilower alkylamino, -NHC(0)OR 5 , R 6 0 2 SNH- and -S(0) 2 NH 2 - 

R4 is c ' 



^2 



(OR 5 ) n 



wherein n is 0, 1,2 or 3; 

R5 is lower alkyi; and 

R6 is OH, lower alkyl, pheny,, benzy, or substituted phenyl wherein the substituents 
are -3 groups independently selected from thegroup consisting of lower alkyl lower 
alkoxy ca^, N02 , NH2, OH, halogeno, lower alkylamino and dilower aljaml 

In another embodiment, the present invention provides a composition 
ompr,s,ng: (a) a, ieast one peroxisome proliferator-activa.ed receptor activator- and 
(b) a, leas, one sterol absorption inhibitor represented by Formula (V,,.)- 
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W 

ry 
to 

: 



onsomers thereof, or pharmaceu»ioa lly acceptabie salts orsoiva.es of the compels 

^ < VII, )° r ° f ' h ---ers,sa,,so r so,va,es,he r eo,,wherein,inForrnu,a(V,n)above 
g R 26 isHorOGl; 



I G G1 3re inde Pendently selected from the group consisting of 

| ^>R 4 0 R< 0 R? 

H, -O'''0R 3 , -0..., 0 R3 , -CH 2 ^J..„ 0 R5 
C0 2 R 2 CH 2 OR 6 OR3 °R 4 

OR 3a 

and 4 OR 3 0 ^0^"CH 2 R b ; 

R ^Tjf Provided that when R26 is H or 

^O^CH 2 R a 
OH, G is not H; 

R, Ra and Rb are independently selected from the group consisting of H -OH 
halogeno, -NH 2 , azido, (Ci-CeJalkoxKd-CeJ-alkoxy or-W- R 30 ; 

W is independently selected from the group consisting of -NH-C(O)- -O-C(O)- 
-0-C(0)-N(R31 K -NH-C(0)-N(R31)_ and -0-C(S)-N( R 31). ; 

R 2 and R6 are independently selected from the group consisting of H, (C-j- 
C6)alkyl, aryl and aryl(Ci-C6)alkyl; 

R 3 . R\ R5 R7, R 3a and R 4a are independent|y se|ected from ^ 
cons.st.ng of H, (Chalky., aryKd-CeJa.kyl, -C(0)(C 1 -C 6 )a.ky. and 
-C(0)aryl; 

R30 is selected from the group consisting of R32. SU bstituted T, 
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R32-su b s« uted .T- ( C 1 -C 6 ^ 

!^ 3 2" SUbS, ' tUted "' Cl " < ' 6 ' a '' <y '' R32 " subst ' ,u,e<, "( < - ; 3-C7)cycloalkyl and 
R 3 2-subs«tuted.(C3.C7)cycl 0 alkyl( Cl -C 6 ,alkyl; 

R31 is selected from the gr0U p consisting of H and (C^aiky,- 

Ar1 is aryl or Rl0. substituted aryJ; 
Ar2 is aryl or R1 1 -substituted aryl; 

Q is a bond or, with the 3-position'nng carbon of the azetidinone, 

VRl f-(R 13 )a 
forms the spiro group (R 14 ),J— ' . gnd 

R 1 is selected from the group consisting of 
can also be *"* " * ^ - — Q *™ • 0 

S(0,n , • " ( n °!; 2,e " E ~ (CH2,r ' Wh6rein E * -O-. -C(0>, phenylene, -NR22. or 

S(O)0. 2 -,e,s0-5and r is0-5,p ro vided, h a«,nesu m ofeand r is 1 - 6 . 
-(C2-C6)alkenylene-; and 
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R12 is 



-CH, -d(C t -C 6 alky!)-, -<k -(5 ( 0HK -C(C 6 H 4 -R 2 3 K ^ Qr . 

Rl3and R 14 are indepen<Jent|y ^ from the group ^ f 

5 together with an adjacent R13 or R l2 tnoQt u . 4U 
, -CH=CH- or a -CH=C (C1 -C 6 CJT" " ^ ^ ^ 3 

1 are independently 0, 1, 2 or 3, provided both are no, zero- 

q Provided that when R 13 is . CH=CH . „ # ^ ■ 

| Provided tha , when R14 is -CH=CH- or -C(C-|-C6 alkyl)=CH- bis ,' 

PrOVided,natwhe "ais2or3,the R 13. scanhf>thoc 
I. ._, scan bethesameord fferenf and 

V provided that when b is 2 or 3, the rM* bp lho 

~ ' eK s 03,1 b e the same or different- 

• and when Q is a bond, R 1 also can be- 



-M-Y d -C 



" Xm " ( '!r Y "- ( t^- «* -Xr(C) v -y k -s ( ov 2 -,. 

K R 16 R 16 

Mls-0-,-S-.-S(0)-or-S(0)2-: 

CH 2 , -CHfd-CeJalkyl- and -Cfdi-fd-CeJalkyl); 

3 subsbtuents ,ndependen.,y selected from the group consisting of 
(C-C^alM. -OR19, . 0( C0,R19, . 0(CO) or21, .0 ( CH 2)1 . 5 0R19 
-0(CO,NR19R20, . nr19r20 , . nr19(CO)r20 . nr19 ' 
-NR19 ( CO,NR20 R 25, . nr ,9 S02r2 , . coqr19 ' 
-S0 2 NR19 R20 , S(0)0 . 2R21 . 0(CH2)110COOR19 

-0(CH 2 ,. 10 CONR19 R2 0. , C1 . C6 alkylene , COORlg . CH=CH . C00Rlg 
-CF 3l -CN, -N0 2 and halogen; 

*™ and R17 are independently se|ec , ed from group ^ 
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2 

Wio 



R °f ' - 0(C ° )R19 ' -°(^)OR21 and . O( co )NR 19 R2 0. 

andRl6 togetherare=0|0rRl7andRi8(ogether ^ 

d 's1,2or3; 
n 'S 0, 1,2, 3 or 4; 

• * 0 » 1; « is o or 1; m . n and p are independenHy 0-4- 

Prov,ded t hata, l eas,oneof S and, is i,and, h esll 
provided that when p is 0 and t is 1 th» 7 ' ' S a " d ,is 1 " 6 ' 

« wnen p is 0 and s is , 1 ^ £ ™ * * * " » ■ « P-ded 
W visOorl- 

ru 

J4 Jandkareind ~V 1 -5,provided,ha,,hesurno fj , k andvi s , 5 . 
I ^d when Q is a bond and R1 is "^/^(O^- 

* 21 is (d-cejalkyl, ary, or R24.s ubstituted a[y| . 

R R 2 2 3 ' S ( 2 Cl " C6,a,M ' -C,0)R19 or . COORl9 . 

R^isH.-OHorfd-CeJalkoxy. 

« <»J«™Z 9 ^ZT present invemion provides a — 
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OR 1 



(IX) 



W R*> is selected from the group consisting of: 

SJ a) OH; 

S} b)OCH 3 ; 

W c) fluorine and 

U° d ) chlorine. 

| R 1 is selected from the group consisting of 

h, -^^""OR 3 , -Q m IO r3 , -ch 2 -Q.„,or5 , 

C0 2 R 2 ~\h 2 OR 6 0R^ 0r4 

OR 3a 
R 4a O/ I ^R 

T jT -SO3H; natural and unnatural 

t R3 o O^CH 2 R b , amino acids. 

^CT*CH 2 R a 

R, Ra and Rb are independently selected from the group oonsisting o, H -OH 
halogeno, -NH 2 , azido, (C 1 -C 6 )alko Xy (C 1 -C 6 )-alkoxy and -W-R3C, 

W is independently selected from the group consisting of 
-NH.C(0), -0-C(0,, -0-C(0)-N(R31 K -NH-qo^RSI). and . 0 . C(smR31) _. 

(C, C K LT ^ "! indePendenHy Setected fr °™ •» group consisting of H, 
(M-C 6 )alkyl, aryl and aryl(Ci-C 6 )alkyl; 
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R3. R4. R5. R7, R 3a and R 4a are independ 

R30 , s independent|y ^ form grQup ^ R32 _ substjtuted 

R ^-subsmuted-T-CC-CeJalM. R32-subs,i,u,ed-(C 2 -C4)a,kenyi, R32 . substj(uted _ ' 
5 (Cl-C 6 )a, M , R32-s U bs,i«u,ed-(C 3 -C7)cycloa,M and R32. substituted . (c . 
C7)cycloalkyl(Ci-C6)alkyl; 

(C,-C« indePendenWy Se ' eCted from ,he 9-"P insisting of H and 

Pyrro,y oxazoiyl. isoxazoiy,, thiezoiyi, tosthiazolyl , ben20thja2of ^ ^ U " yl 
pyrazolyl, imidazolyl and pyridyl; <™aoiazolyl, 

from ,hf 2 fe indeP6ndenay Se ' eCted from 1 " 3 independently se.ec.ed 

from the group consisting of H, halogeno, (C-|-C4)alkyl, -OH, phenoxy, -CF3 -NO? 
(Cl-C 4 ,a, tox y, methyienedioxy, oxo. (C^a-kyisuifanyi, (C^aikyisuif.ny,, ' 
(C 1 -C 4 ,a,ky l su,fonyl. -N(CH 3 )2, -WH^^aikyi, 
-CtOWd-C^alM, -CtOHd^Jalkoxy and pyrroiidinyicarbonyi; or R 32 ls a 
covalent bond and r31. ^ nitrogen to which it is attached and R 32 form a 

Ar1 is aryl or R ^-substituted aryl; 
Ar2 is aryl or R1 1-substituted aryl; 

Q is -(CH 2)q , wherein q is 2-6, or, with the 3-position ring carbon of the 
azetidinone, 

VRl f~(R 13 )a 
forms the spiro group (R 14 )tl — ' 
R12 is 

11 ll, 
-CH-, -C( C1 -C 6 alkyl)-, -CF-, -C(OH)-, -C(C 6 H 4 -R™y, ^ or _^ Q - . 



CH(C 1 -C 6 a I MK-C (d KC 1 -C 6) a, kyl ).-CH-CH-an d -C(C 1 -C 6 a,M)-CH p12 
toge,herw it hanadjacentRl3 orRl2toQeth ( 1 ° 6 alk «-CH, or R12 

-CH=CH- or a -CH=C ( C,C 6 a^ " ^ ^ 3 

CH-CH Z CH - CH -° r - C(Cl - C6alk ^ C H-a l s1; provided , ha, when R14 is 

-NR1 9 (CO)R20, . Nr19(CO)or21 . NR19(C0) 2 COOR19 

:"r~'- (c1 " C6a,MW 

R 21 is (CvCeJalkyl, ary. or R24. substituted a(y| . 

* 22 ^ H, (d-CeJafkyl, ary, (d-CeJa.ky,, -C(0)R19 or . C00 r19. 

and hatogeno; and < C ^6)a,koxy, -COOH, N0 2 . -NR19r20, . oh 

R25 isH,-OHor(Ci-C 6 )alkoxy. 
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treatment or prevention oL^Z^T^^"^ 

B.o mamma,, oompnsing a ^ 7"* °" ~ 0 ' «-» - 
™ Methods of treating or prevents acce P' a "e earner also are provided. 

^-cen^ 

r abov TT nsor,herape ^^^ 

tnaspetffication and .aims -b^S^r*"*---*-'--!. 
the term "about." understood as be.ng modified in all instances by 

) 

CEmED^EscBjPIjON 

-pdsea,::;;^ 

receptors (PPAR , rllZrZ ; a,0rS Per ° XiSOme —o-otivated 
abated receptol, — P^rator- 

eesignated as peroxisome pro.ifl, ^ and ,hese <"e 

p-era to , ac ,iL d r P ::^ 

literature as PPARp and as NUC1 „ referred to in ,ne 

receptor. ^ "* ° f,hese ""»« refers to the same 

PPARo regulates the metabolism of lipids PPARai,*, . 
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So 



n J 5 

Ul" 



proliferation in he L PpIr " b ""- ^ ^ ^'i" 9 Per °™ 

PPARa activators useful in the col ' T ' nCr6aSin9 HDL ""^ * 

cloflbrate (such as ethyU D ch T ~ 
ATROM,0-S.Ca p r^ 
V gamflbroziUsuchass ^r " C ° mmerda " y aVai ' abte ^ ^Vers.); 

: (C.A.S.Reg^NoS^rr a " ab,e Parke ^^^^Profihrate 

' ^rein by reference); bezafibrate' f C A * p Pa,en ' ^ 3 ' 948 ' 9?3 WhiCh * inc <™d 
- No. 3.781*8 whic is iTOomorat ri h ' ^ ° 41859 " 67 - 0 ' 566 UA Pa, -« 

^ucn as [RICOR® micronized fenofibrate u m *m u 
' P"eno xy] -2- m eth yl -propanoic acio, i^^^^T^"^ 
avaiiabie from Abbott Laboratories or UPAnZZ ' 

commercially avaHable from L abort fen0fibrate Whicn is 

which is incorpora ^1 bv ref C ° mP ° UndS 33 ^ U S ' ^ 6 ^ 

oompounosa! ^ S*^^ 

and PPARo activator colli J " nC ° rP ° ra,ed her6in b * Terence; 

serein by referencf ^ 

Non-limiting examples of suitable PPARv ** n , ♦ 



-24- 



AVANDIA® rosiglitazone malea.e " r ° Si9 ' i,a2 ° ne " 

> -ethylK^iazondinedione b, f^ (me,hy, - 2 - pyridi "V la ™"o)e,hoxy] phenyl) 

s monohydrochloride >~^ 

W useful thiazolidinediones include ciolita 2 nn„ ,• Pharmace "*'<=als). Other 

I.o 49653 as disclosed in WO 98/^7 ' % dar9 ' i,aZOn6 "* BRL 

W by reference; and PPARv activator ' S mcor P or ^ herein 

incorporated herein by referent- „, »9/20275 which is 

which is incorporated h^refe " d ' SC, ° Sed * W ° " /38845 

as disclosed in WO Zw ^ZZ ^ M **"— *■* -pounds 
" which is incorporated herein 1' r " 38 diSC '° Sed in W0 01 '°<*79 

WO ^XtS? b6nZ0iC ^ COmP ° UndS - 
substituted 4-hydroxy phenvM ' nCOrP ° ra,ed h "" n fey referenc * 

useful In the Ipositfo^ 
o*a Z o,ederi V a,e^ 

01/00603 which is incorrvw j ■ . 317318-32-4, as d.sclosed in WO 

herein by reference- suitahi* „ 9^/28149 wh.ch ,s incorporated 

«65 wh,ch ,s mcorporated herein by reference; and PPAR5 
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25 



30 



^2°°— ~" ~ WO 99/0481 5 which is income* herein by 

„ 97/25042 wh,ch ,s mcorporated herein by reference; activator compounds as 
d ' Sd0Sed " W ° 00/63190 "•** is incorporatod herein by reference ala«or 
compounds as disclosed in WO 01/21181 ^hi.h- • 

g -«ia)zo^^ 

S Zo J " inC ° rPOra,ed herei " by refe — ^ «*"*« 5-ary,-2 4 

th,a 2 o„d,ned,ones compounds as disciosed in U.S. Paton, No. 6,008 237 which is 
ncorporatod herein by reference; arylthiazoiidinedione and aryfo azo ^ 
compounds as disclosed in WO 00/78312 and WO 00/78313G whiJ 
20 herein by reference; GW2331 or 12 (4 fdifl, V " B ' nCOrp0ra,ed 

-hylbufyriccompoundsasd^;™^^^ 

^rporatod herein by reference; oxa2o|e ^ ^ w c s 

wo 01/25226 wh,ch are mcorporated herein by reference 
Other useful PPAR activator compounds include substituted benzyithiazoiidine 
2^ one compounds as disclosed in WO 01/14349. WO 01/14350 and CZoZ 
wh, h are ,ncorpora,ed herein by reference; mercap.ocarboxyiic compound" a 

rar , ,. VU uo/5356 3 which is incorporated herein by reference 

art,oxy,,c compounds as disclosed in WO 90/46232 which is incorporated h^n by 
reference; compounds as disciosed in WO 99/ 12534 which is .corpora J herl £ 
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30 



reference; benzene compounds as disclosed in WO 99/i 5 s ?n „. „ . 

herein by reference; o-anisamide cn m „ 1 h '° h ' S incor PO'ated 

incorporated herein by r" e ZpIT ~ **~ W ° 01/21578 — > 

°-oi 92whi chi Si „:^~^;~-~ 

5 ^eZ:::^ 

U *» about 50 mg/day, and more oreferl T * ab ° Ut 0 25 

W hG term ^Peut.cally effective amount" means that »™ * . 

| 5 .en.sdjodbedb— 

Progression o, one or Z^^T'"^*^ 
« «daemia(forexamp,e 2 ^ ^ such as 
-cuiarinflamm^ 

(s"chascho,es t erol)i: the ; a ;: a ^^"^•"•'■---■-W 

activated receptor ao, 2 21 nd steM "* " Per ° XiS ° me 

condition. for ™ ^ to pre ^«'~'- 

afheroscierosis hy^ oZ^ ' " "—pie 

and combinations thereof ' CanKon ^- oerebrovascular 



-27- 



m 

Uf 



^ treatment us ing ^^17 ^ " 3 — 

oe a reduction in L re ^ ^ / ^ — - -in may 

--".ota- amount of 1" '^""-"-"-mpound or the 

condition. By using a col , "* ^ effeC " Ve in ,rea «"9 »» 

oelow. As used hJ^ST T ^ *— d " a » 

Phytosterois (suohl sitot, 0 Z f T ' nC ' Udin9 "* *** '° *"~ * 
^uchaschoies^ 

when administered in a .herapeuuZeffe , a " d "**« hereof, 

to a mamma! or human. B " eC " Ve < sterol ^»rp«on inhibiting) 

amount 

represented t^J^^^^^^^^ 
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I 

so-va.es o, *. oo mp ounds of Formu|a ()) , ^ - - 

Ar 'sarylorR 5 -substitutedary|- 

-0(CO)R , -O(C0)0R 9 and -0(CO)NR 6 R 7 ; ' 

iow era ttra 3 r independen,,yse ^ 

' ( ° ,R ' "° (CO,OR ' -o ( co )NR V. . NR V , . nr w 



p 



;'. 15 



20 
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*W. .„.(co»V. WW. W. -cc»pV CO„' 

-CH=CH-COOR 6 ; 

fc* R -s lower aikyi, ary, or a^-substituted iower alky. 

J° As used herein, the term "alkyj" or "lower alkvl" m. 

W alkyl chains having from 1 to 6 carhon , Strai£,h ' ° r branched 

!" ^ing 1 ,o 6 carb n J." ^ , and " a '^" means a.koxy groups 

| example methyi, ethyi. f J^^ * *~ ~* -ups — , tor 

* branchedcarbonchain ha^oneo SW <^. "a<M,y,» means straight or 

a-ky,ene. aikenyiene and aikynyiene are used b ' Va ' ent ,he ,enTO 

"Halogeno" refers to fluorine, chiorine, bromine or iodine radica.s 

> substitution. nSab,Va,en,Pheny, ^«9or,ho.me,aandpara- 

The statements wherein, for example, R, R 1 r 2 and R * . .„ 
independently selected f mm ' ' 6 Sa ' d to be 

ny selected from a group of substituents, mean that R R 1 p 2 

mdependenfly selected, bu, also that where an R ^ R 2 " * ^ 

•nan once in a molecule each occur, ' R VariaWe ° ccurs ™ re 

'e, each occurrence ,s mdependenfly selected (e.g if R is 



-30- 



-OR 6 , wherein R e is hydroge)li r2 ^ . 

skilled in the art will recognize that the *, , a ' M) ' Those 

"enumherofsuosti^ 

Compounds of the invention have at least „„„ 
' therefore a„ isomers, including enant omel Z ^ ^ a " d 

-mates of the compounds JZ^Z^ZT^'^" 
being part of this invention. The invTn fo„ 1 > ^ ™ as 

'" Sh ° W 9rea,er P^-acoiogioa, activity than other 

formation are iJ^T^T^ ^ -* «* - 

-llo. fumade, succ n Tscir m ° S ' ^ "M* 

base form may he regenerated hv w » Pr ° dUCe 3 Salt The free 

its respective salt form somewhat in «- • T The fre e base form differs from 
Polar soivents, bu, the sILle " ^ Pr ° P6rtieS ' 35 S0,ub « i <V * 

Purposes of the invelon ' '° ™° «- «- for 

posses"^;:::; 

-swithinorgan^^ 

potassium, calcium aluminum ' ° f SUCh Sa " S ™ ,he "*»». 

^amine^ 
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ionsofsolvemwTL^ 

Formulae l-XI). Non-.imiting examo.e, 7 ' 9$ * ,he C ° mpounds °' 

•** enzyme action is ro ^J^T? ^ " "* ***** > H «* 
io Prefo j COnvertedto,he des,red drug form). 

P-era WyR %uosZr ^ ^^«*<>«*-P^ ^ 

compounds ^ ^"--^ 
or4-me«hox yph eny,. 

X, Y and 2 are each preferably -CH,- R 1 an d p 3 

defined above). ' ' U(C0 )° R and -0(CO)NR 6 R 7 , 

The sum of m, n, p, q and r is preferably 2 "W a 
are compounds wherein m, n and r are ea h 3 " Preferred 

-o. 0i s1,p is2 2 , CH 7 f ;7 dare r P ° UndSWherelnm '-ndra^^ 
P ,ZlS CH 2" and R 's -OR 6 , especially when R 6 k h * 
Also more preferred a »ywnenR .s hydrogen, 

preferred are compounds of Formula (I) wherein n „ m 
^ro, r is 1 , m is 2 X is -CH an n o 2 • 6 W 6,0 P * q and n are each 

CH 2 -andR f s.OR,especia„ y whenR 6 ishydro g e, 
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orp h armaceuticallyacceptablesaltsor S olvatesofth e ro m „ '„ . ' 
prodrugs of the compound of Formula m f t ^ ° f F ° mUla ° r 

of Formula (II). " dofFo ™^ CO or of the salts orso.va.es of the compound 

5.631,365, 5,76,^:^7 £ * ~ - fT " "** 
60/279,288 filed March 28, 200f and PC pi t TT"" N °' 

suitable compounds of Formula I ran h the Exam P le be| ow. For example, 

^ Formula I can be prepared by a method comprising (he steps 

(aXreatingwithastrongbasealactoneoftheFormulaAorB: 
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7 R 2 ' R 3 

Ar 10 m JL ° 0 

A Ar™ m 



wherein R' and r2' a m r an n d? 

(b)reaC ' in9,heProdUCt0fSte P(a)wi.han imj neo f ,he formu(a 



Ar* 

n 



c) quenching the reaction with an acid- 

o b , J d :~ n6S Sh0W " °°~ * Formula , A and 1B are 

R3 ^3=0 A- •? OH 
Y n O ♦ |f __^Ar'-X m -(C V y n . c . 2 Ar 3 
(CR'R 1 ) N v Ri ^3 1 p 

-A c/-\ 



Ar lo' X "" A 'A O' "\ Ar2 
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wherein.hevanab.es are as defined above; and 
wherein the variables are as defined above 

below: P eSe "' ,nven,,on are represented by Formula (III) 



Formula (III,, 0 r prodruqs of thp ' ' * e ' S ° mers ° f ,he compounds of 

Ar 1 is R 3 „ lh „ ♦ . ' " F ° rmU,a f "> abov e: 

is K -substituted aryl; 

2.4 

Ar is R -substituted aryl; 

A 3 . 5 

Ar is R -substituted aryl- 
A is selected from -0,-S-,. S (0)- or -S(0) 2 - 

*'» — from the -up consis,in a o, -0 R Vo(CO^ . 0 ,CO, OR %nd 
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Q's 1,2 or 3; 
Pis 0, 1,2, 3 or 4, 

_5 . 



fii P-nalogeno, 



r 3 jtt compounds ° f Formu,a 1 ^ «»- *> *** ^ is 

R-subs„,u.ed phenyl, especially (4-RVsubsmu.edpheny, Ar * isDrefer h , R < 
20 substituted phenyl esoeciaiiv m d 5 , u Preferably R - 

' ~~ W heWand R N og e,hera re =0 e) ' Als °P-'-da re 

-o, qis i y is CH an Z s 

■ V - CH 2 - and R ,s -OR . especially when R 6 is hydregen. 
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□ 



Another group of preferred compounds is that in which Ar 1 is 
^-substituted phenyl, Ar 2 is R 4 -substituted phenyl and Ar 3 is R 5 -substituted phenyl. 

Also preferred are compounds wherein Ar 1 is R 3 -substituted phenyl, Ar 2 is R 4 - 
substituted phenyl, Ar 3 is Restituted phenyl, and the sum of p and q is 1 or 2, 
especially 1 . More preferred are compounds wherein Ar 1 is R 3 -substituted phenyl, Ar 2 
is R -substituted phenyl, Ar 3 is R 5 -substituted phenyl, p is zero and q is 1. 
A is preferably -O-. 

R 3 is preferably -COOR 6 , -CONrV. -COR 6 , -SC,NR V, S<0 )o ,-a,ky,, S(0 W 
tj aryl, NQ 2 or halogeno. A more preferred definition for R 3 is halogeno, especially fluoro 
bfio or chloro. 
RJ 4 

H R ls Preferably hydrogen, lower alkyl, -OR 6 , -0(CO)R 6 , -0(CO)OR 9 

| -0(CO)NR 6 R 7 , -NR 6 R 7 , COR 6 or halogeno, wherein R 6 and R 7 are preferably 
I independently hydrogen or lower alkyl, and R 9 is preferably lower alkyl. A more 
| Preferred 5 definition for r4 is ^drogen or halogeno, especially fluoro or chloro. 

R 5 is preferably -OR 6 , -0(CO)R 6 , -0(CO)OR 9 , -0(CO)NR 6 R 7 , -NR 6 R 7 
-dower alky.ene)-COOR 6 or -CH=CH-COOR 6 , wherein R 6 and R 7 are preferably 
independently hydrogen or lower alkyl, and R 9 is preferably lower alkyl. A more 
preferred definition for R5 is -OR6, .(lower alkylene)-COOR6 or 
-CH=CH-COOR6 wherein R 6 is preferably hydrogen or lower alkyl. 

Methods for making compounds of Formula III are well known to those skilled 
m the art. Non-limiting examples of suitable methods are disclosed in U.S. Patent No. 
5,688,990, which is incorporated herein by reference. 

In another embodiment, sterol absorption inhibitors useful in the compositions 
therapeutic combinations and methods of the present invention are represented by ' 
Formula (IV): 



: is 
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R 



or isomers of the compounds of Formula (M ™ „k 

Ar isarylorR 3 -substitutedaryl; 
Ar isarylorR 4 -substitutedary|- 

spiro group ( R? )b — ' gnd 

R 1 is selected from the group consisting of: 

-(CH 2 ) q - wherein q is 2-6, provided that when O • • 

also be zero or 1; rmS 8 Sp,ro nn 9- 0 030 

S,0> • " (C R H2)e ' G - (CH2) - Wherei " G is -C(0 K pheny,ene, -NR 8 - or 

-S(O) 0 . 2 .,e l s0-5andris0-5,providedthatthesumofeandris1-6; 
-(C 2 -C 6 alkenylene)-; and 

R is selected from: 
-CH-, -itC-Ca alkyl)-, -ck, -C(OH)-, -C^-R 8 )-, -ll-, or-^O" ■ 

I 
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5 flanW . . C(C r C 6 alkyl)- group; 

and when Q is a bond p 1 

a Dond, R also can be selected from: 

whereMis.0-,-S-,.S(O>or-S(O) 2 - 



n, *s 0, 1,2, 3 or 4; 



°neof S ancms1,a„ dth e ZfTnTs d P ~^aUeas t 
S"mof m , ta ndn i s1- 5 . an ° P™°ed that when 

P is 0 and sis 1,the 



v is Oor 1; 



iand k a rei nde pen de n „ y , 5 , providedthatthesumofjkandvjsi ^ 
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enzyioxy.R -substituted aiyloxy, halogeno -Nr'V 5 nr"d«,„ 
OC(0)R-, 6 a,Mene) -•- NHC < 0 )K ,6 . OH, C,-C 6 a.koxy. - 

30 2 NR R and,C^ e a 1M ene)C00R^ henR . S8— J ona 
heterocydoalky, ring, R 2 is as definedi Qr fe < Qch 2 ,, 2 

C6,a,kW ^^ 

wherein J is -0-, -NH-, -NR 18 - or -CH 2 -; 

14 hG 9r0Up insisting of (C.-C )alkvl 

<* ^;- O ^ M -O(CO)OR^o ( CH 2) , 5 OR«.0 ( CO, N R»R^. ^ 

- NR ( ?f - nr w. -,wv,C; N C R 00 R R « 

-O(CH 2 ,,., 0 CONR R' 5 ,-(C r C 6a ,ky,ene)-COOR" -CH-CH rnnp" 

N0 2 and halogen; UK ■ CH -CH-COOR , -CF 3 , -CN, - 

R 8 i s h yd : ogen, ( C 1 -C 6) a ) ky l ,a^ ( C 1 .C 6 ,a,ky 1 ,.C ( o,R- or . C ooR«. 

UD ,.« yar ° 9en ' (C '- C e' al M,(C 1 -C 6 )alk O >cy,-CO0H.NO, 
R • OH and halogeno; 
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R , e 6 MC 1 -C 6 )a,M.a^,orR". substj(uteda(y| . 
R^is hydrogen or (C,-C 6 )alky|; and 
R' 9 is hydrogen, hydroxy or (C r c e )alkoxy 

There are several preferred definitions for the -r'.q mmh . , 
ethylene and R 5 is -CH- or -C(OH)- ■ 



20 



Q is a bond and R 1 is -M - Y.-c - 7 

j^n Whereln the variables 

are chosen such that R 1 is -0-CH 2 -CH(OHK- 

QisabondandR 1 is _y ,£ v Jf° 

X ^* ( ^s-Y n -(C) r2p _ wherein the 

variablesare chosen such thatR 1 i s . CH( OHHCH 2 ) 2 , and 
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Q is a bond and R 1 is -X-fC) -v Q,m u . 

*i ly'v VS(0)o. 2 - wherein the 

R 11 

vana bl esa r echosensuchthatR , i s .cH ( OH)-CH 2 -S ( 0) - 

— hi. ls LJZ^^"^*^^ 

m Formula (V): * ° f 8,8 Pr6Sent lnven «°n are represented by 



M 
W. 

ry 

W R 

Ar V^v (o Vr A ' 
s R J-J 
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Formula (V), or prodrugs of th P cT "° m " B ° f me of 

A 1 . 10 ^ Where,n ' in F °rmula (V) above- 

Ar 'sarylorR 4 -s U bstitutedaryl; 
Ar 'sarylorR 5 -substitutedary|- 

q isOor 1; 



r is 0, 1 or 2- 
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m and n are independently 0 1 2 3 4 or * 
qis1,2,3,4or5; - 1 .2,3,4or5, provided that the sum of m n and 

p X ' ' ^ ' •° IC "' , '- W ' ^.c^V. .0,,. .c, . N0 „ 

I " ( '° Wer a 'Mene)COOR 6 and -CH=CH-COOR 6 - 

-NR 6 R 7 MnW, r e O < CH 2)i-5OR,-O(C0)NR 6 R 7 ( 
-CF 3 , -CN, -N0 2 and halogen. 
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s ~e dPhen ;:z :~^7 ia(v,whereinAr,i8p ^ R, °- 

preferaWy phenyl or R 5 -subs«, u ,ed phenyl especially (4 r\. k 

When Ar 1 !« d" . T especlally < 4 " R ^substituted phenyl. 

hydrogen or lower alkyl WhenAr 3 ieD 5 u « S 

especially fluoro EspeciaToref d e<f Phenyl ' R is P ref erably halogeno, 

X o. especially preferred are compounds of Formula (V) wherein Ar 1 h 

Preferences for X Y Ar 1 A r 2 on^ a 3 
and(VB). andAr are the same in each of Formulae (VA) 

In compounds of Formula (Va\ *k« « 
more preferably 2 Also preW n * " ^ " * 2 ' 3 °"». 

andrisOorl. ^ ^ w-erein the sumof m and n is 2. 

R 1 is or f 7. " P ^ COmP ° Unds wherein - - zero and n is 1 

ls P^rablyhydrogenandRispreferab.y-OR 6 whereinR 6 ishvd 

g ^O ) OR% n d.o ( CO )N RV.de fi ned above), or R and R< perform a -O 
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Formula (VI): ^ Pr6Sent mvention are represented by 



\ 

?i— (R 2 )v A / R20 
A 



(R; 



R 21 

(VI) 



or isomers of the compounds of Formula A/n ™ k (Vl 
Formula (VI), or prodruas of th«. or ine ,somer s of the compounds of 

R1 is 

-CH-, -i (l0 wer a M ), -6 F , -t(OH)-, -t(C 6 H 5 )-, -fcffy^. 



-N- or -NO" 



CH 2 , -CH(,owera 1M K -C(di-lower alkyl)-, -CH=CH- and -Cflower al-CH ■ or 
-CH-CH- or a -CH=C(lower alkyl)- group- 

different; ' the Rs s can be »» same or 

R4 is selected from B-(CH 2)m C(0,, wherein m is 0, 1 , 2, 3. 4 or 5; 
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B-(CH 2 ) q -, wherein q is 0, 1. 2, 3. 4. 5 or 6; B-(CH 2)e z fCH,, . 
-C(0 K phenyiene, -N (R8) . or . S(O)0 . 2 . . fe ^ ^ Z * «, 

Prided , ha , ( ne sum ofeandris 0,7 4£ „ ' B 5 ^ r iS °' 1 ' ^ 3. 4 or 5. 
C6 alkadienyieneK B-(CH 2)t z C ?C ' V" i " * ^ B ^ 
s andwhereintisO 2^ Dr ^^^ K ^ Zh -^«'™. 

C 6cyo.oa. M ene,fis1, 2 .3,4or5and g i s o 1 2 4 Wherei " ^ is C 3 - 

: 4.5or6;orT-(CH 2 W- 1!! r ' Pr0V,ded,ha, the sum °f ^ b and d is 0, 1, 2 , 3 . 
S 4,5or 6; or ' ""^ C " ton atoms a "«* * «■ L 2. 3, 

" R1 and R4 together form the group B-CH=C- • 

» thereof, or ""anyl, and for nitrogen-containing heteroaryls, the N-oxides 
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-NHC(O)R 10 , R 1102 SNH, (R, 102 S) 2 N-, -S(0) 2 NH ? S,0> n ,p . 
bu.y.dime.hy.-sifyloxy.e.hy,. - C( 0)R 12 COO T ™ 

-'0wer al Mene-C(O,R 12 RinCtOlrt ° 19, " CON ( R 8)(R9), -CH=CHC(0)Ri 2 , 
I )R1 2 . Rl0C(O)(.ower alkyienyloxy)-, N(R 8 )(R 9) c(0)( lo wer 

/ \ 

alkyienyloxy)- and " ° H2 " V_y Rl3 f u 

R8 and R 9 are independently se.ec.ed from H or ,ower alky,- 

1 R,j;r ei ^^^ 

l, R, b e^ ' Se ' eCted ^ ° H ' W ^ *"* ^eny. or 

Reelected from H, OH, a.koxy. pnenoxy, benzytoxy, 

W . -N(R8)(R9), lower afkyl, phenyl or R 7 -pheny|; 
R13 is selected from -O- -CHo- mm km 

R15, Rlfi and p„ „ 2 : - N(, ° Weral ^or -NC(0)R 19 ; 
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R15 ' R 16 and R 17 are Independently selected from th 
and the groups defined for W or R« | s h J TO C ° nSlSting ° f H 

heteroaryl W-substit„t«H k substituted heteroaryl, benzofused 

.s as deL aCr he,er0aryl ^ CyC '™'- • — 
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-C0OR 19 . -CON(R 8)(R9) , . C0 R 12 , phenoxy , ben2y|oxy . OCF3 

-CH=C(0)R 12 orted-butyldimefhylsilyioxy. wherein Re. R 9 , R 10 r 12 and RlQ are 

' ohen | A T r9rOUPOfPr "" mPOUndSOfFOrmU,aV,istha ^^ 

:=;p™= — fwareasd9fin : 

substitut 'rT Pre ^ e,TeC * corn P° un( ^ s of Formula VI wherein R20 is phenyl or W- 

cv r ! ,e,rahydr0naPh,h ^ Pyrid ^^- i "^Py rimi d,ny,, qu ino,y,or 
cyolopropyl; W is lower alkyl, lower alkoxy, OH, halogeno, -N(Rs)(R9) 

-NHC(O)OR 10 ,-NHC(O)R 10 ,NO 2 ,-CN-N3-SH S,0,n n 

•CONIR.1/PM ™„ "3,-SH. -S(O) 0 - 2 -(lower alkyl), -COOR 19 , 

die*? , 1Z ^ -™0 ( O,R 12 , .OCP3 or tert -bu*t 

~==«===: 

Also preferred are compounds of Formula VI wherein R1 is -CH- or -£<OH)- 

each cttr P ° fPreferredromPOUndSOfF ^ 

each -CH 2 - and the sum ofuandvis 2 ,3or4,wi,hu=v= 2 being more preferred 

R4 ,s preferably B-(CH 2)q - or B-(CH 2 , e - 2 - ( cH 2)r -, wherein B, Z, q, e and r are 

Rl5 



as defined above. B is preferably ^=^r , . 

y 17 • herein R 1 6 and R i 7 are each 

nalogeno, especially chloro. 
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PreferablyZis-O-.eisO, andrisO. 
Preferably q js 0-2. 

R20 is preferably phenyl or W-substituted phenyl 

Prefe ; edWsUbs «'"-^r R20 are I ewera. k ox y ,es P ec,a„y 
5 metr| oxy and ethoxy, OH, and -CfOJRio wherein R-io • , 

Preferablv Ro, ■ , 12 " preferab| y '°wer alkoxy. 

^erabry ^-^^^^^^^^ 

-C(OH)- , R2 and R3 are each 

^ subbed by ,owera, toX y or ch ,oro q r 02 ^n ^ " ° ' S ^ 
F-phenyl. 

-blnaZ:^ 

methods of the present ,nven.ion are represented by Formula (VII): 



Formula A/m . . ' ne ,somer s of the compounds of 



(VII) 
or 



Formula (VII), or prodruqs of the , °" he """P 0 "™* of 

or solvates of the , P ° U ' ldS ° f F ° mU,a 0rof the * 

of the compounds o, Formula (VII), wherein in Formula (VII) above- 



3 isomers, salts 



-49- 

Ais-CH=CH-, -C=C 
Bis 



-(CH2) p - wherein p is 0, 1 or 2; 



5 



/ 10 R1 . R2, and R 3 are independently selected from th 



(OR 5 )n 



wherein n is 0, 1 , 2 or 3; 

R5 is lower alkyl; and 

alkylamino. ' ° 9e " 0 ' '° Wer alk y' amin ° *lower 

- JetX:~° f (V " )are,h0Se Wherei " R > 
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More preferred compounds of Formula (VII) are tho,P ■ D 

-* -* p heny i or Phen , Propy , ^ , z::zi z n e hydro3en ' 

-se, h , eneorabon , Eisdecy ,, oeoy q r2A6 - 
7-Z-haxadaoeny!; an d Rl , R 2 and ^ are each nydrogen 



p 26 



or isomers of the compounds of Formula (Vim ™ „ h (V " ,) 
orso,a te sof, he compounds of rZI^^^T^--^-' 

G andGl are independently selected f rom the group consisting of 
OR 33 

T T provided that when R26 is H or 

^0^*CH 2 R a 
OH, G is not H; 
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H 2 . az,do, (Cl-CeJalkoxyfd-CeMkoxy or -W-R30- 
OcJn ndePenden " y Se ' eC,ed fr0m,he9r0UP ~» ^9 0f-NH-C(0> 

ca),:^:— :~- grouPCOns , ngofH , (ci 

I 1 c 6)alM,R32. subsWu(ed . (C2 . C4)a|ke 
R -su s« tuted , c , C6)a|ky| , R32 . ubstButed 

R 32 -substituted-(C3-C7)cycloalkyl(Ci-C6)alkyl; 

Arlis arylorRl0. su5stitutedary( . 
Ar2isarylorRl1-substitutedary|- 

Q'sabondor.with the 3-posit,on ring carbon of the azetidinone, 
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O 



X R 12 ~( R 13 )a 
forms the spiro group (R 14 )b — ' . gnd 

R 1 is selected from the group consisting of 

-(CH 2 ) q -, wherein q is 2-6, provided that when O fnrmc 
can also be zero or 1 ; ° ms 3 sp,ro rin 9, q 

-(CH 2 )e-E-(CH2)r, wherein E is -O- -CfOV nh . 
-S(O) 02 - eiso^nn • n c (°Kphenylene,-NR22. or 
2 ' - 0. 5 and r (S 0 . 5 provjded ^ ^ ^ e ^ r _ s 

-(C2-C 6 )alkenylene-; and 



W io Rl2 js 

I ^ ^ ^ - W -C(C 6 H 4 -R 2 3 K ^ or _ + ' a . 

Lf] 1*3 I ' 

R and R14 are independently selected from fh 
-CH 2 - -CHfC <-o ,„ „ he 9TOUp listing of 

CH(Ci-Ce alkyl)-, -C(di-(Ci-C6) alkyl), -CH=CH- and 

-C^-Cealky^CH-; °r ^together wKh an adjacent R13 
adjacent R14. forma-CH-CH „ ™ . or Ri^ together with an 

a and b are independently 0, 1, 2 or 3, provided both are not zero* 

P-dedthatwhenRlSis^CH-or-CCCvCea^H-ais; 
provided that when R14 i s . rH _ r u 

■s -CH-CH- or-C( Cl -C6 alkyl)=CH-, b is 1- 
provided that when a is 2 or 3, the R 13- s ^ b , 

P-ided that ^2^3.^2^^^ ^ 

R 15 R 17 R 1 5 

^-^-•^-^-V n -(C) i;2p - or -X r( |: Yk . S(ow _ : 

R R 16 R16 

Mi s-0-.-S-,-S(0)-or-S(Q) 2 -; 

X-YandZare independently selected from the group consisting of 
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" CH2 -- CH(Cl - C6)alk V , -^-C(dKC 1 -C6)a,ky, ) ; 
-0(CH2)1. 10 CONR19 R 20 „/ r<l ro , 4 

-,-C N .- N 0 2andhaloge ( n < : 1 ^^"^".-^CH-COOKI, 
V , O(CO)OR21 a nd-O(CO)NRl9 R 20. 

d is 1,2 or 3; 

h »s 0, 1,2, 3 or 4; 

- h 0 or 1; t is o or 1; m n an£j p 



visOorl; 



i and k are independently 1-5 provided th*t ,h 

' prov,ded ^at the sum of j, k and v is 1-5; 

R 15 

and when Q is . bond and Rl fs 
Pyndyl, isoxazolyl, furanvl nvrrnM th, a , • • ' can also De 

pyrimidinyl or pyridazinyl; ' ' ny ' ,m,d azoly|, pyrazolyl, thiazolyl, 

Pyrazinyl, 

R19 and R20 are ind 

CW-H ary, a„ d ^. subsW(Jted ^ - ~* - H, (C1 - 

R 21 h (c^cbmm, aryl or R 24. substituted a(y| . 
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O 

o 



ui ,o 

Hi 
W 

Q 

m 
m 
a 
ii 



^ iSH -' C ^6)a, M . a ^ (Cl . c ^ M ^ 0)Rl9orcooRi9 

-- R -.- andhaI j;:; ci - C6,a,k -- ooH -^ 

R 25 isH.-OHor( Cl -C6)alkoxy. 

ethylene and R12 ls -CH- or -C(OH)- flnrfDl . # 

1 ^ ' and R1,S "(CH 2 ) q wherein q is 0-6; 

Q is a bond and R 1 j s -M -Y^-P - 7 

d ^16^" Wherein the variables 
are chosen such that Rl is -0-CH 2 -CH(OH>; 

Q is a bond and R1 _ x ' v ? 
|s A m (Ws-Y n -(C) r 7 - wherein the 

R18 Rie 

vanables are chosen such that R 1 Is -CH(OH H CH 2 ) 2 . ; and 

R 15 

Q'sabondan d Rl is ^- ( c>„- Yk - S(0 ^_ wherein^ 
variables are chosen such that Rl is -CH(OH)-CH2-S(O)0-2-. 
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A preferred compound of Formula A/nn th«^ 

Q is a bond and R 1 is lower alkylene; Q, with ^ 3 . position 

R 1 f— (R 13 ) 

nng carbon of the azetidinone, forms the group (R 14 ) — I " „ . 
Rl3andRl4„ . wherem preferably 

^ and R 14 areeac h ethylene and a and bare each,, and wherein R12 is 

clri 0 ?'' QiSab ° ndandRliS -°-— <OH, ; OisabondandRHs 
CH(OH H CH 2)2 - ; or Q is a bond and Rl Is -CH(OH)-CH 2 .S(0)o 2- 
Preferred variables for G and G 1 groups of the formulae 

J> 4 >V R4 J* 
^.,., OR 3 -Q.-OR. and -c H2 -rC, OR5 

are as follows: 

Preferred variables for group G or G 1 of the formula: 

R4a r 5 r p b 

are as follows: 
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-OH, halogeno, -NH 2 , azido, (Ci-Cejalkoxy^-Cejalkoxy and -W-R30, 
wherein W is -O-C(O)- or -0-C(0)-NR31., r31 is H and 

Tc nL C6,a,kyl ' - C(0HC1 - C4) «'- C ^M. T , r,C 1 .C 6 )a, M , orTorT- 
(C^CeJalkyl wherein T is substituted by one or two halogeno or 
s (C-|-C6)alkyl groups. 

Preferred R 30 substituen(s afe ^ ^ ^ 

M ! UOrOPheny, ' 2 ' 4 - dfflUoro -P he "V 1 .2.6-d.ch,orophenyl, 2 .me.hy,pheny1 
g 2-th,enylmethyl, 2-methoxy-carbonylethyl, thiazol-2-yl-methyl, 2-fuM ' 
ij 2-methoxycarbonylbutyl and phenyl. 

ij 10 Preferred combinations of R, Ra a nd Rb are as follows: 

jj D R, Ra and Rb are independently -OH or -O-C(O)-NH-R30, especia||y 

y wherein Ra is -OH and R and Rb are -O-C(O)-NH-R30 and R 30 b selected 

H from the preferred substituents identified above, orwherein R and Ra m each 

| -OH and Rb is-O-C ( O)-NH-R30 wherejn r30 is 2 . fluorophenyl| 2 

15 phenyl, 2,6-dichlorophenyl; 

2) Ra is -OH, halogeno, azido or (Ci-CeJ-alkoxy^-CeJalkoxy, Rb is H 
halogeno, azido or (C^CeJalkoxyfd-CeMkoxy, and R is 
-O-C(O>NH-R30 i especially compounds wherein Ra ls -OH, Rb is H and R30 
is 2-fluorophenyl; 

3) R ' R3 and Rb are independently -OH or -O-C(O)-R30 and R 30 is 
(Cl-C 6 )alkyl, T , or T substituted by one or two halogeno or (Ci-C 6 )a.kyl 
groups, especially compounds wherein R is -OH and Ra and R b are _ 0 _ C(0) _ 
R 30 wherein R30 is 2-fupyi; and 

4) R, Ra and Rb are independently -OH or halogeno. Three additional 
classes of preferred compounds are those wherein the C 1 ' ancmenc oxy is 
beta, wherein the C* anomeric oxy is beta, and wherein the R group is alpha. 
G and Q1 are preferably selected from: 
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C02H ^ 0^°H °-< c02CH3 ' 

^H^ 0CH2Ph OCH3 
-C o ^..,och 2 P, , -/^, |OCH2Ph r CH,-Q. lloCH2Ph 
C 02 CH 2 P1, °"\H 2 OCH 2 P h OCH^O^P" 



o, 



.OH 



.OCH, 



'^OAc OH 0 

W" IOAC -Q"OH ,-CH 2 ^, l0H 
CH 2 OAc "\p2CH 3 ^ 



OH 



OH 



^CH 2 OH ^,X CH20Ac 



O F 
OH II 



and „ | | 

HoJ^A^ 0 " 
"X^C^OH 
wherein Ac is acetyl and Phis phenyl. 
Preferably. R26 is H or QH more 

method ^SSf S,ero ' inhibi, ° rS ^ h ^ — - 
present ,nven.,on are represented by Formula (IX, below 

OR' 

Ar'— CH— Q.<3-R 2 6 

(IX) 
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Formu Ia 0X). or prodrugs of the compounds of Formu.a (.X) or of the isomers salts or 
so,va,ss of the compounds of Formula (IX). wherein in Formula (IX) aZ 
R26 is selected from the group consisting of: 

a) OH; 

b) OCH 3 ; 

c) fluorine and 

d) chlorine. 

R' is selected from the group consisting of 

3P>R< ope p R < OR 7 

H, -O" ,0R3 ■ -Q" 10 * 3 • -CH 2 -Q-"OR 5 . 
OR 3a 



R'o/JO 0 ' 



9 r3 o^O^CHjR" . amino acids 



•S0 3 H; natural and unnatural 



O^C^R 3 



R. Ra and Rb are independently selected from the group consisting of H -OH 
halogeno, -NH 2 , azido, (Cl-C^lkoxyfC-CeJ-alkoxy and -W-R30; 

W is independently selected from the group consisting of 
-NH-C(O), -O-C(O)-, -0-C(0)-N(R31 K -NH-C(0)-N( R 31). and 
-0-C(S)-N(R31). ; 

,C, cT*T R ! independen,,y selected fr ™ group consisting of H, 
(Ci-C6)alkyl, aryl and arylfd-CeJalkyl; 

R3. R4 R5, R 7, R 3a and R 4a are independent(y 

cons,s„ng of H, , Cl -0 6 ,a,ky,, aryKC-CeJalkyl, -C( 0)(Cl -C6>a.ky, and -C(0)ai 



-59- 



R 32surr! inde T m,yse, " ,edfo ™ the9rau ^-^9of 

(Wcyc.oa.kyKC-CeMM; ^^"^oa'M and R32. substitlJted . 

I py ra zo, y ,, imidazolylandp ;;; zo,y, ' ,os,hiazoi ^be^^ 



Q 

«! 

y 10 

w 

w 
in- 
P 

™ 15 



C 4 )alkoxy and pyrrolidinylcarfaonvl- or R32 ic a 
bond and R31 t the nitrogen to which it is attached and R^fonl ® covalent 

Ar1isarylorRl0. substitutedary|; 

Ar2isarylorRl1. S ubstitutedaryl; 
Q is -(CH2) q -, wherein q is 2-6 or with fh* s 
azetidinone, 6 3 ' P ° S,t ' 0n rjn 9 «*on of the 

forms the spiro group (R u )l — ' 



R12 is 
i 



-CH-, -C (C1 -C 6 ai M )-, -CF-, -C(OH)-, ^0^., 1, or _^ 0 - ; 

^^^^^^^^^^ 
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5 -NO2 and halogen; 

R 21 « (C^cejalkyl, aryl or R24. substituted aIy| . 

^ H, (Cl .C6)a IM , «* (Cl .C 6 )a, M , -C(0,R19 or . coor19 . 

and hatogeno; and ^^oxy, -COOH, N0 2 , -NR19 R 20. . 0H 

R^isH.-OHorfd-CeJalkoxy. 
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^'^•andhalogeno, especially fluoro 

v »yi- A preferred definition of R 1 0 is bainnon 

5 Prefera A b,yR ; 3andRl4 -- h e thyte nea nc(R 1 2is 

A preferred compound of formula IX th Pr „r ' 
above and In wh | cn me remaining 'I ^ *"* * * 38 — 

^^^"^-•----^P-ed.orO^^ 

; 

wherein R12 is -CH- or -C(OH)- . 

Preferred variables for R W of tne formula 

ir- -Q ,,0R3 - 

are as follows: °" 3 
Prefemedvariab.es for group R< oftneformu(a 
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are as follows: 



W 10 

1 



1 tf-methy,, 2-^oxyoarbony.bu^ f h °^ Cart,0nyle,h ^ «-* 

2s R a andRb areasfo||ows .^ R TZ*"*** P ^™combina t ionsofR. 

» -tocM (mm, he prefer ^ and " are -O-C(O>NH-R30 an() R 3o j 

esoecM, ^'^^^oxy.andRis^OJ-NH-RSO 
especially compounds wherein Ra is OH Rb • u ,„ ' 

-andROareindepende.y-OH l^^^^^^ 
» su °s«tuted by one or two halogeno or (Ci C^alkyi groups ' S <Cl C6)alky '' T • orT 
wherein R is -OH and Re and Rb are o C(OWR30 es pecially compounds 

R a and Ro are independent OHTh ^''"" ' 82 -^ - 4 > 

w ~ oxWsbe te ,and W heri:::;~-----e C , 

K is nroforoki., i . . 



R1 ls Preferably selected from: 
™ ^PH OH 

/ — &" < ^-> JDH OAc n . 

' c "-°" 5T 4 " b -V„, 
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)'"OCH^ , ^Q, IOCH2Ph -CH 2 -Q,,oCH 2 Ph , 
CO^Ph 0 ^ CH2OCH2Ph oc Q>CH 2 P h 



_>OCH 3 

~W'" 0AC -Q"OH , -CH 2 -{J„,oh 
CH 2 OAc ~\o&H 3 £~\h 



HC^O A O^H 2 OH ; ACQ 2^ 0 J. CH20Ac 

°^ CH ^ OH -\AcH 2 OAc 

O F 
OH II W 

"S) ^CH 2 OH 

wherein Ac is acetyl and Ph is phenyl. 

fo mul a A X: eXamP,e °" USe,U ' C ° mP0Und ° f * «' ~e d by the 
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A more preferred compound is one represented by formula XC 
Q 



HQ. V 0H 




In another embodiment, compositions, pharmaceutical compositions 
erapeuhc .combinations, kfts and methods of treatment as describee are 

activator, and (b, at .east one substituted azetidinone compound or at least one 
comp ""dor the at leas, one substibutedp-lactam co mpound, or pharmaceutical 
the at eas, one substituted p-iactam compound or of the isomers of the a, ,eTo n 
or prodn.gs of the at least one substituted azetidinone compound or the at ieast one 

Suitable substituted azetidinone compounds or substituted p-iactam 
-—car ,be selected from anyof the compounds discussed above in Formulae 
-XfOtheruse^substitutedazetidinonecompoundsincludeN-suifonyl.a- 
aze«,d,nones such as are disclosed * U.S. Paten, No. 4.983.597 and amy 4-<2- 
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preparat.cn of compounds wherein -R1-Q. js alkvI(3no , 

u , /US95/03196 descnbes compounds wherein -R1.Q. js a 
hydroxy-subs^eda.Mene attached <o «,e A r 1 moi e^ rough an ^- or S(O to , 
^ and „ sen, No . 0B«e3, 19 , ffle d June , 199 , ^ J^L 

"^-on^a^^ 

the patient. 96 ' We ' 9W ' Condition a "° ^ponse of 

cornooulT^^ 
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No n -, imi Ung examp.es of cholesterol biosynthesis inhibitors for use in the 

M^co ChaS '° VaSta,in(f0reXampleMEVAC0 ^^ioh is available from 

nom Merck & Co.). atorvastetm, cerivastatin, CI-981, rivastatin (sodium 7 m 
heptanoate), rosuvastetin, pitavastatin (such as NK ma m ydr0Xy 6 " 

♦ rreierred HMG CoA reductase inhibitors include 

^zrr*~ ---~nJL 
fr omab::r:;brrr a9 r f ~ 

h **cr«lS , d r BP erda - nd ~— ^oabou,a0m g / day 
HMGCorr eferably,heCh0,eStero,bto ^ ,hesisi "«* r comp„sesoneormore 

~ r Z Z me composi,ion or ,rea,ment - -~ 

Formula (II) , n comb.nahon with simvastatin and gemfibrozil or fenofibrate. 
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of steads Use of b„e ac,d sequestra* is desirable because of their non-systemic 

NorHimiting exampies of suitable bi,e acid sequestrants inciude cholestyramine 
(astyrene^v.nylbenzene copolymer containing quaternary ammonium cati 

cboiestyram.newhichareavaiiabiefromBris.oi-MyersSquibbXcoiestipoifa 
7^:Z:T nMamine ^ 1 «- 3 — Pane, such" ' 

™" WWCh aVai ' able fr ° m Pham,ada >' ^rocbioride 
such as WelCho,® Tabiets <po,y ( a,,y,amine hydrochioride) cross-.in.ed I 
ep,ch.orohydnn and abated with 1-bromodecane and (6-bromohexy,)- 

quatern zed polystyrenes, saponins and mixtures thereof. Otherusefu, biie acid 

~ nte d a u r osed in pct ^ -a. wo 9 ™ii 

98 57652. and U.S. Patents Nos. 3.692.895 and 5.703. 18 8 which are incorporated 
he, n y ferenc , Suteb , 9 jnorganic cho|es(ero| seques(rante JPo-ted 

rsr montmori,,oni,e c,ay ' a,uminum Mroxide - -*»• 

In an alternative embodiment, the compositions or treatments of the present 
nvenbo n can further comprise one or more ilea, bi,e acid transport (,BAr) ni l 



w,.h or ,n combination wKh , he peroxisome pro.ifera.or-activa.ed receptor ac.iva.or(s) 
ands«ero,a b sorp,ionin h i bi , 0 r (s)discussedabove . The IBAT inhibitors can inhfoft bile 
ac, .ranspor, to reduce LDL choiesteroi ieveis. N on-,imi.ing exampies of sui J 
BAT, , ,, '~ben Z o.hiepines such as .herapeu«c compounds compdsinga 
pfi f^T ydr °" ^"-^^"^^^-ruCuresuchasaredisciosedinPCT 
Paten. App„ca.,on WO 00/38727 which is incorporated herein by reference 

h . ?Z era " V ' 3 tote ' da " y d ° Sage ° f ,BAT inhibtor < s > can ran ^ «°™ about 0 01 ,o 

abou,1 0 0m g /da,andpreferab ly abou,0, t oabou,50m g /da y insin g ,eor 2 ^ 
divided doses. 

In another alternative embodiment, the compositions or treatments of the 
Pree^n, invention can ^her comprise nicotinic ac W (niacin) and/or derivatives thereof 
coadm,n,s.ered with or in combination with the peroxisome pro.iferator-activa.ed 
receptor activa.or(s) and sterol absorption inhibitors) discussed above 

ovrid- ^ herein ' " niCO ' ini0 d6riVafiVe " meanS 3 COm P° und ^P-ing a 
pynd,ne-3-carboxy,ate structure or a pyrazine-2-carboxyla.e structure, including acid 
orms salts, esters, zwitterions and tautomers, where avaiiable. Examples of nicotinic 
aad denvabves inciude niceri.ro,. nicofuranose and acipimox (5-methyi pyrazine-2- 
«rbo xy „caoid4.xide ) . Nicotinic acid and its derivatives inhibi. hepadc producUon of 
VLD and ris metabolite LDL and increases HDL and apo A-1 levels. An exampie of a 
su,tab,e n,co.,nic acid product is NIASPAN® (niacin extended-release tablets) which 
are available from Kos. 



Generally, a total daily dosage of nicotinic acid ora derivative thereof can 
range from about 500 to about fo.000 mg/day, preferabiy about 1000 to about 8000 
mg/day, and more preferabiy about 3000 to about 6000 mg/day in sing.e or divided 
doses. 

In another alternative embodiment, the compositions or treatments of the 
present invention can further comprise one or more AcylCoA.Choles.erol O- 
acyltransferase ("ACAT-) Inhibitors, which can reduce LDL and VLDL levels 
coadministered with or in combination with the peroxisome proliferator-activated 
receptor aotivatorfs) and sterol absorption inhibitors) discussed above. ACAT is an 
enzyme response for esterifying excess intraceUuiar choiestero. and may reduce the 
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synthesis of VLDL, which is a product of cholestero, esterification, and overproduction 
of apo B-1 00-containing lipoproteins. erproouction 
Non-limiting examples of useful ACAT inhibitors include avasimibe ([[2.4 6- 

^M)phen y , ] ac e¥] su l ,amic acid, 2 ,6-bis(1-me my ,e«h y ,)phen; ester 
formeriy Known as CI-1011). HL-004, lecimibide (DuP-,28) and CL-277082 <N-<2 4- 

e. al., current, New and Future Treatments in Dyslipidaemia and Atherosclerosis" 
^^^^^^.whichlsincorporatedbyreferenceherein 

.^t" 61 ^ 3 "^' 3 '° ta ' C ' a ''^ c ' osa 9 e °f ACAT inhibitors) can range from about 0.1 to 
about 1000 mg/day in single or 2-4 divided doses. 

In another alternative embodiment, the compositions or treatments of the 

rc™^^^ 

( CETP ) lnh,b,tors coadministered with or in combination with the peroxisome 
prohferator-activated receptor ac,iva.or(s) and sterol absorption inhibitors) discussed 

HDll'and^ I ' S ^ eSP ° nS "" e *° r tne exchange or transfer of cholesteryl ester carrying 
re HDL and tnglycendes in VLDL. 

Non-limiting examples of suitable CETP inhibitors are disclosed in PCT Patent 
Application No. WO 00/38721 and U.S. Patent No. 6.147,000, which are incorporated 

20 WAY-121898 also can be coadministered w«h or in combination with the peroxisome 
prolrferator-activated recep.or( s) activator and sterol absorption JnhibKor(s) discussed 
above. 

Generally, a total daily dosage of CETP inhibitors) can range from about 0 01 
to about 1000 mg/day. and preferably about 0.5 to about 20 mg/kg body weight/day in 
25 single or divided doses. 

In another alternative embodiment, the compositions or treatments of the 
present invention can further comprise probucol or derivatives thereof (such as AGI- 
1067 and other derivatives disclosed in U.S. Patents Nos. 6,121,319 and 6 147 250) 
wh,ch can reduce LDL levels, coadministered with or in combination with the ' ' 
20 peroxisome proliferator-activated receptor activator(s) and sterol absorption 
inhibitor(s) discussed above. 
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Generally, a total daily dosage of probucol or derivatives thereof can range 
from about 10 to about 2000 mg/day, and preferably about 500 to about 1500 mg/day 
m single or 2-4 divided doses. V 

In another alternative embodiment, the compositions or treatments of the 
present invention can further comprise low-density lipoprotein (LDL) receptor 
activators, coadministered with or in combination with the peroxisome proliferator- 
acfivated receptor activator(s) and sterol absorption inhibitors) discussed above 
Non-l,m,ting examples of suitable LDL-receptor activators include HOE-402 an 
.m,dazolidinyl-pyrimidine derivative that directly stimulates LDL receptor activity See 
M. Huettinger e, al., "Hypolipidemic activity of HOE-402 is Mediated by Stimulation of 
the LDL Receptor Pathway", Arterioscler. Thromb. 1903; 13:1005-12 

Generally, a total daily dosage of LDL receptor activator(s) can range from 
about 1 to about 1000 mg/day in single or 2-4 divided doses. 

In another alternative embodiment, the compositions or treatments of the 
present invention can further comprise fish oil, which contains Omega 3 fatty acids (3- 
PUFA). which can reduce VLDL and triglyceride levels, coadministered with or in 
combmation with the peroxisome proliferator-activated receptor activatorfs) and sterol 
absorption inhibitor^) discussed above. Generally, a total daily dosage of fish oi, or 
Omega 3 fatty acids can range from about 1 to about 30 grams per day in single or 2- 
4 divided doses. 

In another alternative embodiment, the compositions or treatments of the 
present mvention can further comprise natural water soluble fibers, such as psyllium 
guar, oat and pectin, which can reduce cholesterol levels, coadministered with or in 
combmation with the peroxisome proliferator-activated receptor activators) and sterol 
absorption inhibitor(s) discussed above. Generally, a total daily dosage of natural 
water soluble fibers can range from about 0.1 to about 10 grams per day in single or 
2-4 divided doses. 

In another alternative embodiment, the compositions or treatments of the 
present invention can further comprise plant sterols, plant stands and/or fatty acid 
esters of plant stands, such as sitostanol ester used in BENECOL® margarine, which 
can reduce cholesterol levels, coadministered with or in combination with the 
peroxisome proliferator-activated receptor activatorfs) and sterol absorption 
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sulfate, sodium 17 B -dihvdr™ " ° ^^^"^nin 

(c) esterified estrogen combinations suoh as sodium estrone sulfate and 

== — — 

(e) conjugated estrogens (17 a^lihydroequilin, 17a-e s tradiol and 178 

mg estrogen, desirably from about 0 1 mq to about 1 mn „ . 

to about n c m * 9 1 1 mg P r °9 es t'n and about 0.01 mg 

maytlndo T EXamP,eSO, ~ a " de ^ncom b ina,ion s ,ha« 
may vary in dosage and regimen include: 

hm , ^ , , * he combina « i °" °' estradiol (estra-1, 3, 5 (10)-triene-3, 17 (Wiol 
hem, hy dra,e) and norethindrone ,17 B-acetoxy-IW^ a-pregn^-en-2^ 3 one,- 
= s a V a„a b ,efrom P ha rmacia . Up joh n, Peapac, NJ, undL.e tradenle ' 
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(b) th^-nbinationoflevonorgestreKdH-lsp-ethyl-Ua^thinyl-l/B 
radenarneAlesse.t™, Watson Laboratories, ( „c. Corona. OA, underthe 
- Nordatte.and from Wyeth-Ayarst undar the tradename Triphasic 

3 B nl, ri ,he t C ° n : bina,i0n ° f e,hynodi01 di ~ (19-nor-17 a-pregn^-en-20-yne- 

3 R 1 7-d,o, d,aceta,e) and ethiny, estradiol; available from G.D. Searle * Co 

C* -go. IL. under tne tradename Demulen and from Watson under the trade'name 

(d) the combination of desogestrel (13-ethyl-H- methylene-1 8 ,i 9 -dinor-17 

Renames Desogen and Mircette, and from Ortho-MoNei, Pharmaoeutical, Raman 
NJ, under the tradename Ortho-Cept; 

Pa* n • * eCOmbinationofnore,hi " dro n« ^d ethinyl estradiol; available from 

Wat h ' t P ' ainS ' NJ ' Under ,radenameS EstroSte " and *«" 
uTder thT d radenameS ^' cr0 ^ est ' n ' Necon, and Tri-Norinyi. from Ortho-McNei, 
underthe tradenames Modicon and Ortho-Novum, and from Warner Chilcot, 
Laboratories. Rockaway, NJ, underthe tradename Ovcon; 

(0 the combination of norgestrel ( (±M3-ethyl-17-hydroxy-18, 19-dinor-17 
,T "o 0 " yn " 3 " 0ne) e,Wnyl eStradi ° l; aVailabfe fTOm Wyeth-Ayers, underthe 

(9) the combination of norethindrone, ethinyl estradiol, and mestranol (3- 
me<hoxy-19-nor-17 a-pregna.1,3,5(10,.,rien-20-yn-17-o l); available from Watson 
under the tradenames Brevicon and Norinyl; 

(h) the combination of 17 p-estradiol (estra-1,3,5(10)-triene-3,17 p-diol) and 
m.cromzed norgestimate (17 a-I^AcetyioxyD-IS-ethyi-IS.ig-dinorpregn^-en-ZO-yn- 
3-one3-ox,me); avaiiable from Ortho-McNeil underthe tradename Ortho-Prefesf 
(0 the combination of norgestimate (18.19-dinor-17-pregn-4-en-20-yn-3- 

Orihc 1 " (aCety '° Xy) - 13 " e,hy, -' 0Xime ' (17(a) -< + >-> and «*# estradiol; available from 
Ortho-McNe,! under the tradenames Ortho Cyclen and Ortho Tri-Cyclen- and 
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G> the combination of conjugated estrogens (sodium estrone sulfate and 
sod,um equ,iin sulfate) and medroxyprogesterone acetate <20<,ione ^-(acetytoxle 

Premphase and Prempro. 

In genera!, a dosage of progestins may vary from about .05 mg to about 10 mg 
or up to about 200 mg if midsized progesterone is administered. Examples of 
progestins include norethindrone; available from ES. Ledede. Inc.. Philadelphia PA 
under me tradename Aygestin, from Ortho-McNeil under the tradename Mfcmno, and 
from Watson under the tradename Nor-QD; norgestrel; available from Wyeth-Ayers, 
under he tradename Ovrette; micronized progesterone (pregn-4-ene-3. 20-dione)- 

Za, Tr ayunderthe,radenameprome,rtum:andmedro ~'-- 

acetate: ava,lable from Pharmacia * Upjohn under the tradename Provera 

The compositions, therapeutic combinations or methods of the present 
invention can further comprise one or more obesity control medications. Useful 
obesrty control medications include, but are not limrted to, drugs that reduce energy 
-ntake or suppress appetite, drugs that increase energy expenditure and nutrient- 
pardoning agents. Suitable obesity control medications include, but are no. limited 
to noradrenergic agents (such as diethylpropion, mazindo., phenylpropandamine 
phentermine, phendimetrazine, phendamine tartrate, methamphetamine 
phendimetrazine and tartrate); serotonergic agents (such as sibutramine 
fenfluramine, dexfenfluramine, fluoxetine, fluvoxamine and paroxtine); thermogenic 
agents (such as ephedrine, caffeine, theophylline, and selective p3-adrenergic 
agonists), alpha-blocking agents; kainite or AMPA receptor antagonists; .epHn-lipolysis 
simulated receptors; phosphodiesterase enzyme inhibitors; compounds having 
nucleotide sequences of the mahogany gene; fibroblast growth factor-10 polypeptides- 
monoamine oxidase inhibitors (such as befloxa.one, moclobemide, brofaromine ' 
phenoxathine, esuprone, befol, toloxatone, pirtindol, amiflamine. sercloremine ' 
bazinapnne, lazabemide, milacemide and caroxazone); compounds for increasing 
l.p.d metabolism (such as evodiamine compounds); and lipase inhibitors (such as 
orflstat). General*, a total dosage of the above-described obesity control medications 
can range from 1 to 3,000 mg/day, desirably from about 1 to 1.000 mg/day and more 
desrrably from about 1 to 200 mg/day in single or 2-4 divided doses 
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The compositions, therapeutic combinations ormethods of <h» „ 
atoms or a different numhor nf different arrangement of 

^-(aminoiminome^ 

Factor inhiK* /_.- pyf roim ^-(b)-y|}-amide tnfluoroacetateV 
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propylamides. tissue factor pathway inhibitor (TFPI), tow molecular weight heparins 
hepannoids, benzimidazolines. benzoxazolinones. benzopiperazinones, indanones' 
d,bas.c (amidinoaryl) propanoic acid derivatives, amidinophenyl-pyrrolidines 
am,dinopheny1-pyrrolines, amidinophenyl-isoxazolidines, amidinoindoles 
amtoinoazoles. bis-artysulfonylaminobenzamide derivatives, peptidic Factor Xa 
inhibitors). 

The compositions, therapeutic combinations or methods of the present 
invention can further comprise one or more cardiovascular agents which are 
chemically different from the substituted azetidinone and substituted p-lactam 
compounds (such as compounds l-XI above) and the PPAR receptor activators 
d.scussed above, for example, they contain one or more different atoms, have a 
different arrangement of atoms or a different number of one or more atoms than the 
sterol absorption inhibitors) or PPAR receptor activators discussed above Useful 
cardrovascular agents include but are not limited to calcium channel blockers 
(clentiazem maleate, amlodipine besylate. isradipine, nimodipine, felodipine 
mlvadipine. nifedipine, teludipine hydrochloride, diltiazem hydrochloride, belfosdil 
verapamil hydrochloride, fostedil); adrenergic blockers (fenspiride hydrochloride 
labetalol hydrochloride, proroxan, alfuzosin hydrochloride, acebutolol, acebutolol 
hydrochloride, alprenolol hydrochloride, atenolol, bunolol hydrochloride, carteolol 
hydrochloride, celiprolol hydrochloride, cetamolol hydrochloride, cicloprolol 
hydrochloride, dexpropranolol hydrochloride, diacetolol hydrochloride, dilevalol 
hydrochloride, esmolol hydrochloride, exaprolol hydrochloride, flestolol sulfate 
labetalol hydrochloride, levobetaxolol hydrochloride, levobunolol hydrochloride 
metalol hydrochloride, metoprolol, metoprolol tartrate, nadolol, pamatolol sulfate 
penbutolol sulfate, practolol, propranolol hydrochloride, sotalol hydrochloride, timolol 
timolol maleate, tiprenolol hydrochloride, tolamolol. bisoprolol, bisoprolol fumarate 
nebrvolol); adrenergic stimulants; angiotensin converting enzyme (ACE) inhibitors 
(benazepril hydrochloride, benazeprilat, captopril, delapril hydrochloride, fosinopril 
sod.um. libenzapril. moexipril hydrochloride, pentopril, perindopril, quinapril 
hydrochloride, quinaprilat, ramipril, spirapril hydrochloride, spiraprilat, teprotide 
enalapril maleate. lisinopril, zofenopril calcium, perindopril erbumine); antihypertensive 
agents (althiazide, benzthiazide, captopril. carvedilol. chlorothiazide sodium, clonidine 
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hydrochlonde. cyclothiazide, delapri, hydrochloride, di,eva,o, hydrochloride, doxazosin 
mesylate, fosinopri, sodium, guanfacine hydrochloride, methyldopa, metoproiol 
succnate. moexipril hydrochloride, monatepil maleate. pe.anserin hydrochloride 
phenoxybenzamine hydrochloride, prazosin hydrochloride, primidolol, quinapril ' 
- hydrochloride, quinapril*, ramipril. terazosin hydrochloride, candesartan, candesartan 
clexetil. telmisartan. amlodipine besylate. amlodipine maleate. bevantolol 
hydrochloride); angiotensin ,1 receptor antagonists (candesartan, irbesartan, losartan 
potassium, candesartan cilexetil, telmisartan); anti-angina, agents (amlodipine 
besylate, amlodipine maleate, betaxolol hydrochloride, bevantolol hydrochloride 
butoprozlne hydrochloride, carvedl.0., cinepazet maleate. metoproiol succinate ' 
molsidomine, monatepil maleate, primidolol, ranolazine hydrochoride, tosifen ' 
verapamil hydrochloride); coronary vasodilators (fostedil, azaclorzine hydrochloride 
chromonar hydrochloride, clonitrate, diltiazem hydrochloride, dipyridamole 
droprenilamine, erythrity, tetranitrate, isosorbide dinitrate, isosorbide mononitrate 
Ldoflazine, mioflazine hydrochloride, mixidine. molsidomine, nicorandil, nifedipine 
n,sold,p,ne. nitroglycerine, oxprenolo, hydrochloride, pentrinitrol, perhexiline maleate 
prenylamine. propatyl nitrate, terodiline hydrochloride, tolamolol. verapamil); diuretics 
(the combination product of hydrochlorothiazide and spironolactone and the 
combmation product of hydrochlorothiazide and triamterene). 

The compositions, therapeutic combinations or methods of the present 
mvenhon can further comprise one or more antidiabetic medications for reducing 
blood glucose levels in a human. Useful antidiabetic medications include, but are not 
limited to, drugs that reduce energy intake or suppress appetite, drugs that increase 
energy expenditure and nutrient-partitioning agents. Suitable antidiabetic medications 
include, but are not Hmited to, sulfonylurea (such as acetohexamide. chlorpropamide 
glramilide, gliclazide. glimepiride. glipizide, glyburide, glibenclamide, tolazamide and' 
tolbutamide), meglitinide (such as repaglinide and nateglinide), biguanide (such as 
metformin and buformin), alpha-glucosidase inhibitor (such as aoarbose, miglitol 
cam.g.ibose, and voglibose), certain peptides (such as amiintide. pramlintide, ex^ndin 
and GLP-1 agonistic peptides), and orally administrate insulin or insulin composition ' 
for intestinal delivery thereof. Generally, a total dosage cf the above-described 
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antidiabetic medications can range from 0.1 to 1.000 mg/day in sing.e or 2-4 divided 



Mixtures of any of the pharmacological or therapeutic agents described above 
can be used in the compositions and therapeutic combinations of the present 
» invention. 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one AcylCoAtCholestero! O- 
acyltransferase InhibKor and (b) a, .east one substituted azetidinone compound or at 
least one substituted p-lactam compound, or isomers of trie at ieast one substituted 
azebdinone compound or the at least one substituted p-lactam compound or 
Pharmaceutical^ acceptable salts or solvates of the at least one substituted 
azetidinone compound or the at ieast one substituted p-lactam compound or of the 
isomers of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound, or prodrugs of the at least one substituted 
azetidinone compound or the at least one substituted p-laotam compound or of the 
isomers, salts or solvates of the at least one substituted azetidinone compound or at 
least one substituted p-lactam compound. 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) probucol or a derivative thereof and (b) at 
least one substituted azetidinone compound or at least one substituted p-laotam 
compound, or isomers of the at least one substituted azetidinone- compound or the at 
least one substituted p-lactam compound, or pharmaceutical^ acceptable salts or 
solvates of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound or of the isomers of the at least one substituted 
azetidinone compound or the at least one substituted p-toctam compound, or prodrugs 
of the at least one substituted azetidinone compound or the at least one substituted p- 
lactam compound or of the isomers, salts or solvates of the at least one substituted 
azet,d,none compound or the at least one substituted p-lactam compound 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one low-density lipoprotein receptor 
activator and (b) at least one substituted azetidinone compound or at least one 
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substituted p-lactam compound, or isomers of the at least one substituted azetidinone 
compound or the at least one substituted p-lactam compound, or pharmaceutical^ 
acceptable salts or solvates of the at least one substituted azetidinone compound or 
the at least one substituted p-lactam compound or of the isomers of the at least one 
substituted azetidinone compound or the at least one substituted p-lactam compound, 
or prodrugs of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound or of the isomers, salts or solvates of the at least one 
substituted azetidinone compound or the at least one substituted p-lactam compound. 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one Omega 3 fatty acid and (b) at 
least one substituted azetidinone compound or at least one substituted p-lactam 
compound, or isomers of the at least one substituted azetidinone compound or the at 
least one substituted p-lactam compound, or pharmaceutical^ acceptable salts or 
solvates of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound or of the isomers of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound, or prodrugs 
of the at least one substituted azetidinone compound or the at least one substituted p- 
lactam compound or of the isomers, salts or solvates of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound. 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one natural water soluble fiber and (b) 
at least one substituted azetidinone compound or at least one substituted p-lactam 
compound, or isomers of the at least one substituted azetidinone compound or the at 
least one substituted p-lactam compound, or pharmaceutical^ acceptable salts or 
solvates of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound or of the isomers of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound, or prodrugs 
of the at least one substituted azetidinone compound or the at least one substituted p- 
lactam compound or of the isomers, salts or solvates of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound. 
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ln another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one of plant sterols, plant stanols or 
fatty acid esters of plant stanols and (b) at least one substituted azetidinone 
compound or at least one substituted p-lactam compound, or isomers of the at least 
one substituted azetidinone compound or the at least one substituted p-lactam 
compound, or pharmaceutically acceptable salts or solvates of the at least one 
substituted azetidinone compound or the at least one substituted p-lactam compound 
or of the isomers of the at least one substituted azetidinone compound or the at least 
one substituted p-lactam compound, or prodrugs of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound or of the 
isomers, salts or solvates of the at least one substituted azetidinone compound or the 
at least one substituted p-lactam compound. 

In another embodiment, the present invention provides a composition or 
therapeutic combination comprising (a) at least one antioxidant or vitamin and (b) at 
least one substituted azetidinone compound or at least one substituted p-lactam 
compound, or isomers of the at least one substituted azetidinone compound or the at 
least one substituted p-lactam compound, or pharmaceutically acceptable salts or 
solvates of the at least one substituted azetidinone compound or the at least one 
substituted p-lactam compound or of the isomers of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound, or prodrugs 
of the at least one substituted azetidinone compound or the at least one substituted p- 
lactam compound or of the isomers, salts or solvates of the at least one substituted 
azetidinone compound or the at least one substituted p-lactam compound. 

Mixtures of any of the pharmacological or therapeutic agents described above 
can be used in the compositions and therapeutic combinations of these other 
embodiments of the present invention. 

The compositions and therapeutic combinations of the present invention can be 
administered to a mammal in need of such treatment in a therapeutically effective 
amount to treat one or more conditions, for example vascular conditions such as 
atherosclerosis, hyperlipidaemia (including but not limited to hypercholesterolemia, 
hypertriglyceridaemia, sitosterolemia), vascular inflammation, stroke, diabetes, 
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££T d/0r ™ dUCetheteVelofsterol (s) i n« h ep I a Sm a . The composes and 
IT" ^ eadmWSte ^ byan ^ u « ab '-eans which produce contacto 
or small intestine of a mammal or human. 

5 descJeThf^ 

descbed above can be administered to a patient in a single dose or in multiple 

subdoses, as des.red. Subdoses can be administered 2 to 6 times per day for 

example Sustained release dosages can be used. Where the peroxisome 

S 10 7 llfe ~™<ed recep«or(s,ac.iva,orand sterol absorption inhibits) are 

i ° ~ r : t d ; — d °— - — - — . * given per 

H ri ay T T y ^ Same ' *»■ ° nS COmp °" e "« ~y have a greater 

« durabon o, activity and wil, therefore need to be administered less frequently 

? the n The ( PhafmaCeU,ical ,reatme " t compositions and therapeutic combinations of 

- mepresent.nven.ioncanfurthercompdseoneormorepharmaceu.ical.yacoeptabie 

- 0 P ha ---'-,.yaccep,ab,ecar ri ersinc.udeso,,dsand/or,i q uidssuchase,hanT 

Zo 7 I' 5 10 about 99 wei9ht percent of ,he totai we * ht - - «~ 

compos„,on or therapeutic combination. Non-iimiting examples of suitable 

fillers, b nders such as starch, disintegrants, buffers, preservatives, antioxidants 
lubncants, flavorings, thickeners, coloring agents, emulsiflers and the like The 
amount o, excipien, or additive can range from about 0.1 to about 90 weigh, percent o, 

present) can vary. v 
The treatment compositions of the present invention can be administered in 
a ~nven,,ona, dosage form, preferably an oral dosage form such asacapsu.e 

^«,powde,cache,,suspensionorso,u,ion.Theformu,a,,onsandpharma^ 
30 composes can be prepared using conventional pharmaceutical* acceptable and 

pr:":^^ SeVera,e «° f -— ofdosageformuiationsare 
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The following formulations exemplify some of the dosage forms of this 
invention. In each formulation, the term "Active Compound I" designates a substituted 
azetidinone compound, p-lactam compound or any of the compounds of Formulae l-XI 
descnbed herein above, or isomers of the at least one substituted azetidinone 
compound or the at least one substituted p-lactam compound or any of the 
compounds of Formulae l-XI. or pharmaceutical^ acceptable salts or solvates of the 
at least one substituted azetidinone compound or the at least one substituted p-lactam 
compound or any of the compounds of Formulae l-XI or of the isomers of the at least 
one substituted azetidinone compound or the at least one substituted p-lactam 
compound or any of the compounds of Formulae l-XI, or prodrugs of the at least one 
substituted azetidinone compound or the at least one substituted p-lactam compound 
or any of the compounds of Formulae l-XI or of the isomers, salts or solvates of the at 
least one substituted azetidinone compound or the at least one substituted p-lactam 
compound or any of the compounds of Formulae l-XI, and the term "Active Compound 
II" designates a PPAR activator described herein above. 

EXAMPI F 

Tablets 



No. 


Inaredient 


ma/tablet 


1 


Active Compound I 


10 


2 


Lactose monohydrate NF 


55 


3 


Microcrystalline cellulose NF 


20 


4 


Povidone (K29-32) USP 


4 


5 


Croscarmellose sodium NF 


8 


6 


Sodium lauryl sulfate 


2 


7 


Magnesium stearate NF 


1 




Total 


100 



In the present invention, the above-described tablet can be coadministered with 
a tablet, capsule, etc. comprising a dosage of Active Compound II, for example a 
TRICOR® capsule as described above. 



-83- 



Method of Manufacture 

Mix Item No. 4 with purified water in suitable mixer to form binder solution. 
Spray the binder solution and then water over Items 1 , 2, 6 and a portion of Item 5 in a 
5 fluidized bed processor to granulate the ingredients. Continue fluidization to dry the 
damp granules. Screen the dried granules and blend with Item No. 3 and the 
remainder of Item 5. Add Item No. 7 and mix. Compress the mixture to appropriate 
size and weight on a suitable tablet machine. 

2 

j|io For coadministration in separate tablets or capsules, representative 

^ formulations comprising a cholesterol absorption inhibitor such as are discussed 

B above are weN known 'n the art and representative formulations comprising a 

W peroxisome proliferator-activated receptor activator such as are discussed above are 

q well known in the art. It is contemplated that where the two active ingredients are 

fls administered as a single composition, the dosage forms disclosed above for 

j| substituted azetidinone or p-lactam compounds may readily be modified using the 

jl knowledge of one skilled in the art. 

Since the present invention relates to treating conditions as discussed above, 
such as reducing the plasma sterol (especially cholesterol) concentrations or levels by 
20 treatment with a combination of active ingredients wherein the active ingredients may 
be administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. That is, a kit is contemplated wherein two 
separate units are combined: a pharmaceutical composition comprising at least one 
peroxisome proliferator-activated receptor activator and a separate pharmaceutical 
25 composition comprising at least one sterol absorption inhibitor as described above. 
The kit will preferably include directions for the administration of the separate 
components. The kit form is particularly advantageous when the separate 
components must be administered in different dosage forms (e.g., oral and parenteral) 
or are administered at different dosage intervals. 
30 The treatment compositions and therapeutic combinations of the present 

invention can inhibit the intestinal absorption of cholesterol in mammals, as shown in 
the Example below, and can be useful in the treatment and/or prevention of 
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conditions, for example vascular conditions, such as atherosclerosis, 
hypercholesterolemia and sitosterolemia, stroke, obesity and lowering of plasma 
levels of cholesterol in mammals, in particular in mammals. 

In another embodiment of the present invention, the compositions and 
therapeutic combinations of the present invention can inhibit sterol absorption or 
reduce plasma concentration of at least one sterol selected from the group consisting 
of phytosterols (such as sitosterol, campesterol, stigmasterol and avendsterol), 5a- 
stanols (such as cholestanol, 5a-campestanol, 5a-sitostanol), cholesterol and 
mixtures thereof. The plasma concentration can be reduced by administering to a 
mammal in need of such treatment an effective amount of at least one treatment 
composition or therapeutic combination comprising at least one PPAR activator and at 
least one sterol absorption inhibitor described above. The reduction in plasma 
concentration of sterols can range from about 1 to about 70 percent, and preferably 
about 10 to about 50 percent. Methods of measuring serum total blood cholesterol 
and total LDL cholesterol are well known to those skilled in the art and for example 
include those disclosed in PCT WO 99/38498 at page 11, incorporated by reference 
herein. Methods of determining levels of other sterols in serum are disclosed in H. 
Gylling et al., "Serum Sterols During Stanol Ester Feeding in a Mildly 
Hypercholesterolemic Population", J. Lipid Res. 40: 593-600 (1999), incorporated by 
reference herein. 

Illustrating the invention are the following examples which; however, are not to 
be considered as limiting the invention to their details. Unless otherwise indicated, all 
parts and percentages in the following examples, as well as throughout the 
specification, are by weight. 



EXAMPLES 



PREPARATION OF r QMPOUNin OF FORMUI A (II) 
Step 1 ): To a solution of (S)-4-phenyl-2-oxazolidinone (41 g, 0.25 mol) in 
CH 2 CI 2 (200 ml), was added 4-dimethylaminopyridine (2.5 g, 0.02 mol) and 
triethylamine (84.7 ml, 0.61 mol) and the reaction mixture was cooled to OOC. Methyl- 
4-(chloroformyl)butyrate (50 g, 0.3 mol) was added as a solution in CH 2 CI 2 (375 ml) 
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dropwise over 1 h, and the reaction was allowed to warm to 22<>c. After 17 h, water 
and H2SO4 (2N, 100 ml), was added the layers were separated, and the organic layer 
was washed sequentially with NaOH (10%), NaCI (sat'd) and water. The organic layer 
was dried over MgS04 and concentrated to obtain a semicrystalline product. 

Step 2): To a solution of TiCl4 (18.2 ml, 0.165 mol) in CH2CI2 (600 ml) at 0OC, 
was added titanium isopropoxide (16.5 ml, 0.055 mol). After 15 min, the product of 
Step 1 (49.0 g, 0.17 mol) was added as a solution in CH2CI2 (100 ml). After 5 min., 
diisopropylethylamine (DIPEA) (65.2 ml, 0.37 mol) was added and the reaction 
mixture was stirred at 0<>C for 1 h, the reaction mixture was cooled to -20°C, and 4- 
benzyloxybenzylidine(4-fluoro)aniline (114.3 g, 0.37 mol) was added as a solid. The 
reaction mixture was stirred vigorously for 4 h at -20°C, then acetic acid was added as 
a solution in CH2CI2 dropwise over 15 min, the reaction mixture was allowed to warm 
to 0°C, and H2SO4 (2N) was added. The reaction mixture was stirred an additional 1 
h, the layers were separated, washed with water, separated and the organic layer was 
dried. The crude product was crystallized from ethanol/water to obtain the pure 
intermediate. 

Step 3): To a solution of the product of Step 2 (8.9 g, 14.9 mmol) in toluene 
(100 ml) at 50OC, was added N,0-bis(trimethylsilyl)acetamide (BSA) (7.50 ml, 30.3 
mmol). After 0.5 h, solid TBAF (0.39 g, 1.5 mmol) was added and the reaction mixture 
stirred at 50°C for an additional 3 h. The reaction mixture was cooled to 22^0, 
CH3OH (10 ml), was added. The reaction mixture was washed with HCI (1N), 
NaHC03 (1 N) and NaCI (sat'd.), and the organic layer was dried over MgSCvj. 

Step 4): To a solution of the product of Step 3 (0.94 g, 2.2 mmol) in CH3OH (3 
ml), was added water (1 ml) and UOH H2O (102 mg, 2.4 mmole). The reaction 
mixture was stirred at 22°C for 1 h and then additional UOH-H2O (54 mg, 1.3 mmole) 
was added. After a total of 2 h, HCI (1 N) and EtOAc was added, the layers were 
separated, the organic layer was dried and concentrated in vacuo. To a solution of 
the resultant product (0.91 g, 2.2 mmol) in CH2CI2 at 22<>C, was added CICOCOCI 
(0.29 ml, 3.3 mmol) and the mixture stirred for 16 h. The solvent was removed in 
vacuo. 
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Step 5): To an efficiently stirred suspension of 4-fluorophenylzinc chloride (4.4 
mmol) prepared from 4-fluorophenylmagnesium bromide (1M in THF, 4.4 ml, 4.4 
mmol) and ZnCl2 (0.6 g, 4.4 mmol) at 4°C, was added tetrakis(triphenyl- 
phosphine)palladium (0.25 g, 0.21 mmol) followed by the product of Step 4 (0.94 g, 
2.2 mmol) as a solution in THF (2 ml). The reaction was stirred for 1 h at 0°C and 
then for 0.5 h at 22°C. HCI (1N, 5 ml) was added and the mixture was extracted with 
EtOAc. The organic layer was concentrated to an oil and purified by silica gel 
chromatography to obtain 1-(4-fluorophenyl)-4(S)-(4-hydroxyphenyl)-3(R)-(3-oxo-3- 
phenylpropyl)-2-azetidinone: 

HRMS calc'd for C24H19F2NO3 = 408.1429, found 408.1411. 

Step 6): To the product of Step 5 (0.95 g, 1.91 mmol) in THF (3 ml), was 
added (R)-tetrahydro-1 -methyl-3,3-diphenyl-1 H,3H-pyrrolo-[1 ,2-c][1 ,3,2] oxazaborole 
(120 mg, 0.43 mmol) and the mixture was cooled to -20°C. After 5 min, borohydride- 
dimethylsulfide complex (2M in THF, 0.85 ml, 1.7 mmol) was added dropwise over 0.5 
h. After a total of 1 .5 h , CH3OH was added followed by HCI (1 N) and the reaction 
mixture was extracted with EtOAc to obtain 1-(4-fluorophenyl)-3(R)-[3(S)-(4- 
fluorophenyl)-3-hydroxypropyl)]^(S)-[4-(phenylmethoxy)phenyl]-2-azetidinone 
(compound 6A-1) as an oil. 1 H in CDCI3 d H3 = 4.68. J = 2.3 Hz. CI (M + H) 500. 

Use of (S)-tetra-hydro-1-methyl-3,3-diphenyl-1 H,3H-pyrrolo-[1 ,2-c][1 ,3,2] 
oxazaborole gives the corresponding 3(R)-hydroxypropyl azetidinone (compound 
6B-1). lHinCDCI 3 dH3=4.69. J = 2.3 Hz. CI (M+H) 500. 

To a solution of compound 6A-1 (0.4 g, 0.8 mmol) in ethanol (2 ml), was added 
10% Pd/C (0.03 g) and the reaction mixture was stirred under a pressure (60 psi) of 
H2 gas for 16 h. The reaction mixture was filtered and the solvent was concentrated to 

obtain compound 6A. Mp 164-166<>C; CI (M + H) 410. f a § 5 = -28.1° (c 3, CH 3 OH) 
Elemental analysis calc'd for C24H21F2NO3: C 70.41; H 5.17; N 3.42; found C 
70.25; H 5.19; N 3.54. 

Similarly treat compound 6B-1 to obtain compound 6B. 
Mp 1 29.5-1 32.50C; CI (M + H) 410. Elemental analysis calc'd for C24H21F2NO3: 
C 70.41; H5.17; N 3.42; found C 70.30; H 5.14; N 3.52. 
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Step 6' (Alternative): To a solution of the product of Step 5 (0. 14 g, 0.3 mmol) 
in ethanol (2 ml), was added 10% Pd/C (0.03 g) and the reaction was stirred under a 
pressure (60 psi) of H 2 gas for 16 h. The reaction mixture was filtered and the solvent 
was concentrated to afford a 1:1 mixture of compounds 6A and 6B. 

In Vivo Evaluation 

In a randomized, evaluator-blind, placebo-controlled, parallel-group study 32 
healthy hypercholesterolemic humans (screening LDL-C > 130 mg/dL) stabilized and 
maintained on a NCEP Step I Diet were randomized to one of the following four 
treatments: 

Treatment A - placebo given orally as 1 dose per day, 

Treatment B - 10 mg of Compound II given orally as 1 dose per day, 

Treatment C - 200 mg of LIPANTHYL® micronized Fenofibrate (available from 

Labortoire Fournier of France) given orally as 1 dose per day, or 

Treatment D - 200 mg of LIPANTHYL® micronized Fenofibrate plus 10 mg of 

Compound II given orally as 1 dose per day every morning for 14 days. 

Serum lipids were assessed predose (after a minimum of a 10-hour fast) on Day 1 

(Baseline), Day 7 and Day 14. 

Results: The mean (S.E.) Day 14 percent (%) change from Baseline in serum lipids 
(n=8) are shown in Table 1 below: 

Table 1 

Treatment LDL-C Total-C HDL-C TG 

A -10.1(4.9) -8.38(4.0) -14.1(2.2) 19.1(13.9) 

B -22.3(5.7) -19.6(4.0) -13.3(4.4) -4.57(12.8) 

C -13.5(3.1) -13.0(2.4) -6.1(3.6) 0.28(11.4) 

D -36.3(3.5) -27.8(1.7) -1.97(4.7) -32.4(4.5) 

The coadministration of 10 mg of Compound II and 200 mg of Fenofibrate 
(Treatment D) was well tolerated and caused a significant (p <: 0.03) reduction in 
LDL-C compared to either drug alone or placebo. In this inpatient study where the 
subjects' physical activity was restricted, in general HDL-C concentrations tended to 
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decrease and triglycerides tended to increase. The group receiving Treatment C had 
the least decrease in HDL-C and the greatest decrease in triglyceride levels. 

It will be appreciated by those skilled in the art that changes could be made to 
the embodiments described above without departing from the broad inventive concept 
thereof. It is understood, therefore, that this invention is not limited to the particular 
embodiments disclosed, but it is intended to cover modifications which are within the 
spirit and scope of the invention, as defined by the appended claims. 



